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Flexible Tubing in Sprinkler 
Irrigation 


Harvesting and Curing 
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Individual Spring-Release 
Beams for Moldboard Plows 


Density: A Tool in Silo 
Research 


Moisture content 
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How LINK-BELT makes it easy to 
work augers into your design 


* 

—~ 
ay 4 , 
Bes jim 
=a € 

3 ¢ i 


’ 
"i 

= 
VASe. 
» wes 


= 


& 
ny 
a 

ey 
9 


am 
ca 
. 

‘ 4 

¥ 


i. 
as 
fre. 


LS _ a ee i in. “5 

oy ge aEY . es ° [PE LS a” a : 4 
Pere “> bAs 2 the), ee eee ye ete tf toa —— ae ae 
a OR a is Pa ES RS Ae MS ee en EEE 


THIS JOHN DEERE NO. 14-T TWINE-TIE BALER with Bale Ejector Attachment, incorpo- 
"pany augers are a vital part of rates one of the many types of Link-Belt augers designed for farm machinery. 


any equipment, here’s the sure 
way to better equipment design. Link- 
Belt augers are available in a full 


range of diameters, gauges and pitches SELECTED FLIGHTING for all your auger 
... in any suitable metal to meet your | needs. Helicoid, sectional or a range of 

‘ : other types are available in the metal 
most exacting requirements. And and finish best suited for your design. 


they’re simple and compact, accu- 


rately made to insure dependable op- 
eration. SIMPLICITY OF CONSTRUCTION 


P A . and sturdy design of Link-Belt augers 
For any design problem involving om 


, ‘ pease a as : provide dependable, efficient operation 
augers ask the Link-Belt office near on your machine. One basic assembly 
you for engineering assistance. — no other moving parts to break down. 


YOUR CHOICE OF METALS answers your ENGINEERING SERVICES. Our auger spe- ALL COMPONENTS — conveyor screws, 


requirements for handling corrosive or cialists will help to analyze your special collars, couplings, hangers, troughs, 
abrasive materials. And Link-Belt uses needs ... integrate all elements of your trough ends, flanges, drives—are avail- 
only specially selected steels. design for overall system efficiency. able for every design. 


Rye Get in touch with the nearest 
Link-Belt office for your copy 
of Screw Conveyor Data 


Book 2289 .. . today. 


FARM MACHINE AUGERS 


14,727 

LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal Cities. 

Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville (Sydney), N.S.W.; South Africa, Springs, Representatives 
Throughout the World. 


For more facts circle No. 77 on reply card 


(bk a8 ee Ae eae ae eo ai Oia. a Lia 
Goke = AE = oma ~— 
ope os 
Seager = ie 
ster > eo) 
Oto et ieee 
Be catia e er 
maa les See 
be 8 ms a5 
ee , et oe 
st | eS ; ee 
wig: s: a . ; : 
a ee Fs: -. . ay 
rs Oe foam t * & y x > _— ae 
ne ert m of " * > - Oe mo Re ey 
SE eae » a 7 ry BD. ace Cea = — pee 
3. a re bk OE Re 4 ; ; 
at F a gh —_—™ me oo OHM OEE cay AG a 
Be Gio oy Spee te Be? 5p ae. ae as — se a cs 
ee ~~ “> % Se i i — a bh : ‘ 
, he eee oe ‘ ee Aas rs i a oe =" h a Le | ‘ee end — - & iit ' a 
howe ees _ AS TS ag, A a et Ci ae’ ‘ ¥ a 39° ee \ : 
1 oe : 2 A, is bee * Se ahs fs Te afi sa * ae ; eS 
fee Raa —_— ey : i AM x 4 ane ae ¥ BY 
: : : | a Pe Ss <i 
Poe FP rate > rs ~ ) Aan ‘= ee a “So * eet 
ae ; wife ee re 2 ; ~ Bees 4 tS ae a $e" ¢ ll aes 
es ‘ ‘ Pee x Wael ‘to i" : Sa! } : B.: oe mg ’ / g \J yy sy - % Saas ane 
poe : a Mae + eS eS ‘ ‘ ec ace Chia” a ‘ aS Lm \ aa a 
eae - Sr ae =a aN ¥ by / 5 a 2 ey at ae a) ee Yen 
ae ‘aes me. \ let. pps ae ’ & —— wy. : —<  . 2 
Ape oom Ee ee y 7 a a | | saa = a ‘al RS ey =e 
Paes a Saar, Mel ety ag. ee ee 3 TEP. aa” cis -—. fam ice 
215 Soe a Pia te “ Meg ay pe: eyed ; CME OU oF iL og gi OP ee ee . id ea : a 
ig: PU aE AE cated Es sgt Os a "games a Hepsi eal a fn, Ro I ee 
See aa , PaO Ss , Sele Bree: OTF Og Oar a . Pe Be Ee WRAL H is, UR +e —— ; 
<3 eri a py? , oi . le ae peg ve, er ee iat ¥ at ipa gag ~~ Be ee A ee hea a ake 
Tes ee CT BRL scp pee Rigg hte (Res ms ct Maen, tee a Re ae le Mein agg Og OM Sede a 
a aS ; Da 
See Sy a 
=o ema A 
FS ees 5 
eee al 
oe be 
ee age a 
7 aoe 2G 
eee at 
i) ays a 
. aw z 4 ne ~ — | 
Soper 1 
AR oe ‘aay 
‘ a a 
ae ee : i a 7 
ae : 
‘ieee ee 
fe pores Z ue 
eo: See = io 
o> gee os . ¥§<— ae 
a ee BE ee 9) t z. yj A 
©) et 4 - ? oF hdl fl te 
one ee ‘evi \ -- J 5 ee = h a ty 
we aed L ¥/ - a P zp F 
fe aK Ep} Za : 
beset ts.’ — ‘ v i A —= 
ae | ene pane N - Z 
oe \4 
eae if 
pan Pes : 
yd eae _ i 
= ae ; 
he oes x 
ee: . 
2 ja a 
eae d 
ede ——_— ~~ 4 
ey ; 6 — 
ae. ° Ve, a a = 
er «E =) = ee 
“eee 4 } = ae ar 
ca 4 fi | en RS. 
oe Ls es | i S 
Paee p * a ] a 
ee: 4 ae 
ees Sell Poe, ‘ oe 
ae ae 
ee ork 
. 3 eS 
Pa th 
al inna Wak Sk TO  —_—_—_E_E_- s- %é 


ww 


Micron on 


It takes twenty microns to be visible to the 
naked eye. There are twenty-five of them in each 
white blood cell in your veins. 


But a micron is too /arge for measurement in 
some of the filtration Purolator is doing today. 

It’s a fact. Some of our filters have to remove 
particles that are sub-micronic in size. That's 
how far we’ve come in keeping pace with today’s 
demand for better performance and longer life 
in industrial equipment and consumer goods. 
As a result, precision fits, closer running clear- 
ances, smoother surface finishes and far more 
effective quality control are the rule . . . and this 
trend is continuing. That’s why it is important 
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Head of a common pin, enlarged 100 times. The black speck within the white square is approximately 1000 microns. 


a pinhead! 


that the potential savings be clearly understood 
by the people responsible for important deci- 
sions in this field. 

Application of our engineering skill to the 
widest diversity of filtration problems for more 
than three decades has provided us with a 
unique experience. Whatever filtration prob- 
lem industry runs into . . . chances are we’ve 


already solved it. 


Filtration For Every Known Fluid 


PUROLATOR 


PRODUCTS, INC. 


Rahway, New Jersey and Toronto, Ontario, Canada 
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Membership Month Successful 


| qannigie of the Society's first Membership Month are 

very encouraging. Measured in terms of applications 
received, Membership Month (October) showed 70 appli- 
cations compared with 27 for October of 1956, and 24 and 
29 for August and September, 1957, respectively. 

More important, Membership Month marked the inau- 
guration of active membership efforts in several ASAE 
sections. The Southeast and Southwest Sections have chal- 
lenged one another to a membership contest to be culmi- 
nated at the February joint meeting of the two sections. The 
Mid-Central and Quad City Sections have begun active 
1957-58 membership drives. The Pacific Northwest Section 
intensified its already active membership efforts. Several 
state and local sections have reported increased membership 
activities and the appointment of membership committees. 

The effects of Membership Month should be felt 
throughout the Society year through increased awareness by 
members of the value of a continuing membership activity 
as a necessary adjunct to a more useful Society with in- 
creased services and benefits to all members. 

By any of these measuring sticks, the Society’s first 
Membership Month must be regarded as a highly successful 
undertaking. 


5000 Members 


= Goal of ‘‘Fifty-hundred members in our Fiftieth 

year” has been achieved! On November 4, 5033 mem- 
bers were on record. This figure, however, does not include 
applications being processed; nor does it allow for normal 
drops and resignations which will become effective on 
December 31. Whether ASAE is permanently beyond the 
5000-mark will depend upon membership activities during 
the balance of the year, and upon the actual number of 
drops and resignations on December 31. 

Nevertheless, it is a tribute to the efforts of the many 
ASAE Membership Committees that the goal set in June, 
1956, by Roy Bainer, in his presidential inaugural address, 
has been achieved! 


Special Sessions 


peices sessions will be held Monday afternoon and 
evening, December 16, in conjunction with the Winter 
Meeting Program. The Farm Structures Division will have 
its annual Milker, starting with a get-acquainted time at 
4:15. A movie called “The Salesman” will be shown and a 
talk, entitled ‘Peanuts’ will be given by Cloyd Steinmetz, 
director of sales training, Reynolds Metals Co. A dairy 
smorgasbuffet will be served at 5:30. 

Monday evening the committee on farm work efficiency 
will hold a special program. Subjects to be discussed will 
be on energy expenditure and farm work efficiency, vibra- 
tion as a psychological factor in work efficiency, and 
sociological aspects of farm work efficiency. Concurrently, 
the committee on extension will conduct a demonstration of 
the technique of “brainstorming” or creative thinking by 
groups. This demonstration will show how to stimulate 
people to develop new ideas and put them to work. 

Changes in the ASAE Constitution will be considered 
at a special business meeting scheduled for Tuesday, Dec. 
17, at 4:00 p.m. See page 818 for Winter Meeting Preview. 
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a. Outer Case 


Formed to extreme close tolerance of 
heavy gauge stee! with sufficient structural 
strength to maintain precision dimension. 


b. Sealing Lip 


Properly prescribed material either com- 
pounded or processed for application con- 
ditions of temperature and eccentricities. 
Precisely molded for correct shaft inter- 
ference, low torque and positive sealing. 


c. Tension Spring 


Carefully engineered as to metallurgy, 
heat treatment and coil diameter to pro- 
vide uniform compressive force on the 
sealing element. 


d. Inner Case 


Strengthens, protects; sturdy gauge steel 
formed to close tolerances. 
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When you design-in seals 
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A good oil seal is a carefully engineered, precision 
manufactured assembly of carefully engineered, 
precision manufactured components. Each part must be 
exactly right for the given application or the seal 

will not function properly. 


You avoid dangers of costly retooling, remanufacture or 
premature replacement when seals are correctly 

specified during your product’s design stage. Each sealing 
application is different; many designers use National’s 
field engineering service to be sure correct—and 
latest—oil seals are used. 


Why “do it yourself?” Call the National Seal field 


engineer now. His service involves no obligation. 


NATIONAL SEAL 
DIVISION, Federal-Mogul-Bower Bearings, Inc. 
GENERAL OFFICES: Redwood City, California 
PLANTS: Van Wert, Ohio, Redwood City 
and Downey, California 


CATALOGS © IN SWEETS 


36th year 


CHICAGO, ILL. . 


. Room 462, McCormick Building, HArrison 7-5163 
CLEVELAND, OHIO . 210 Heights Rockefeller Bldg., Y Ellowstone 2-2720 
Detroit, MicH. . . . . 13836 Puritan Avenue, VErmont 6-1909 


INDIANAPOLIS, INDIANA . 2802 North Delaware Street, WAlnut 3-1535 
MILWAUKEE, Wis. . 647 West Virginia Street, BRoadway 1-3234 
NewarkK,N.J. . - «» 1180 Raymond Bivd., Mitchell 2-7586 


Downey (Los Angeles County), CALIF. . . 11634 Patton Road, TOpaz 2-8163 
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Giant combine helps speed rice to 
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...and depends on rugged 


TIMKEN-DETROIT DRIVING ASSE! 


Be ae 


IBLY 


for outstanding performance ! 


This advanced self-propelled combine makes the once 
long, tough job of rice harvesting an amazingly fast, easy 
operation. Equipped with Timken-Detroit driving assem- 
bly, it is another outstanding example of winning team- 
work between leading builders of farm equipment and 
Timken-Detroit. 


The driving assembly used here is a “customized” unit 
from Timken-Detroit’s complete line of axles and brakes 
for farm equipment. By modifying a standard assembly 
to meet the builder’s needs and specifications, Timken- 
Detroit engineers were able to provide the exact driving 
unit needed for this modern rice combine—and at the 
same time speed its production and eliminate the ex- 
pense of additional manufacturing facilities. 


If you have a problem in designing or building driving 
assemblies for farm equipment, call in the leader, 


© 1957, RS&A Company 


Timken-Detroit. Our engineers can help you meet your 
requirements with either units already being manufac- 
tured—or with components built to your exact specifica- 
tions. You'll save time, trouble and money. Write today 
for complete information. 

Plants at: Detroit, Michigan 


Oshkosh, Wisconsin * Utica, New York * Ashtabula, Kenton and Newark, Ohio 
New Castle, Pennsylvania 


PRODUCTS OF ROCKWELL SPRING AND AXLE CO. 
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BCA IDLER PULLEY ASSEMBLIES— 
pulley, bearing and seal complete in 
““package unit.”’ Pre-lubricated bearing 
effectively sealed against dust and grit. 
Simple, rugged construction eliminates 
frequent field servicing. Adaptable to 
combines, forage harvesters, corn pickers, 
hay balers, grain elevators, cotton 


pickers. Idler design can be varied for use 
with flat belts, V-belts or chains. 


Sa BCA oe eas 
: ng Handbook.’ See gael ~~ 
Waite on your company 


Ae EE TS oy RRR 
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pavisvens oF 
Fecderal-Mogui-Bower Bearings, inc. 
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"CLARK TORQUE CONVERTER 


Leadership 
Problem 


sn 


Every industry has one leader —and several others who would like 
to be; which creates the world’s finest tonic - competition. 


In that relentless tussle to build the best product, then to keep it 
first, Clark plays an interesting supporting part — 


e a number of aggressive builders of agricultural and industrial 
machines have used Clark engineering to design integrated 
power-train units to meet specific functional needs of particular 
machines — new or redesigned models. 


That intelligent cooperation has established two facts: 


1. Between fly wheel and drive wheels is an area vital to leadership 
performance 


2. Every Clark power train has proved a satisfactory answer to a 
leadership problem. 


Good idea: Talk to Power Train Headquarters 


Send for attractive pocket-size booklet ‘‘Products of Clark’. 


CLARK EQUIPMENT COMPANY 
JACKSON 1, MICHIGAN 


Other Plants: Buchanan, Battle Creek, Benton Harbor, Michigan 


CLARK 
EQUIPMENT 
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Why Armco ALUMINIZED STEEL Assures 


Top Efficiency in Heat Reflectors 


When you design equipment that utilizes heat, a 
superior reflector means increased efficiency. It also 
means that you can design for even distribution of heat. 
These are just a few of the reasons why the largest 
manufacturer of poultry brooders changed from alu- 
minum painted steel to Armco ALUMINIZED STEEL® for 
reflector plates above the gas burners. Up to 900 F, 
this special hot-dip aluminum coated steel reflects 
approximately 80 per cent of radiant heat. 


TOP CORROSION RESISTANCE 


Along with its outstanding reflective properties, 
Armco ALUMINIZED STEEL offers excellent resistance 
to atmospheric corrosion. Tests show that its alumi- 
num coating outlasts a standard zine coating on com- 
mercial galvanized sheets at least three to one. Thus, 
when brooders and similar equipment are not in use, 
iron oxides don’t collect on the reflectors to impair 
their efficiency. 


STRENGTH OF STEEL 


Armco Atuminizep Steet reflector plate supports heater assembly. 


ARMCO STEEL CORPORATION 


ge & % 

py 

rol 

ASS 


Ye OF P 


Because ALUMINIZED STEEL combines its heat reflective 
and corrosion-resisting advantages with the strength 
of steel, the brooder’s reflector plate serves as a struc- 
tural part, too. It rigidly supports the entire heater 
assembly. Flash tubes, gas lines, and other parts stay 
in alignment. 


EASILY FORMED BY SPINNING 


Coating on Armco ALuminizep Steet withstands severe spinning operation. 


Reflector plates are easily formed by spinning. The alu- 
minum coating remains intact. Tests show that the coat- 
ing retains its excellent characteristics after spinning. 


WRITE US FOR INFORMATION 


For complete information on Armco ALUMINIZED 
STEEL, just fill in and mail the coupon. Our engineers 
will gladly work with you on design problems. 


r ——— se ee ee ee ee ee ee 7 
ARMCO STEEL CORPORATION 

| 
| 1237 Curtis Street, Middletown, Ohio | 
; Send me information on Armco ALUuMUNIZED STEEL | 
| We manufacture. = a wate - 
; Name. Ja ioeiienaail . Seeitniiniielaidy | 
| Company. ” 
| Street a ~ a | 
| City Zone___ State — | 
Rccubtnintetenianiieienaadainns ahapcdtiaeiaiinnanabntnteiees J 


SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, INC. * THE ARMCO INTERNATIONAL CORPORATION 
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1237 Curtis Street, Middletown, Ohio We 
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THE 


HiGHER 


THE SPEED... 


the more you need HYATTS . . . because they 
are precision-built with painstaking control of 
internal clearances to run smoothly even at 
40,000 rpm, as in this Solar portable gas 
turbine pump developed for fighting fires. 


THE MORE YOU NEED 


782 


SEPARABLE 
OUTER RACE 


SEPARABLE INNER RACE 


THE RECOGNIZED 


YAT 
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THE 


HEAVIER 


THE LOAD 


the more you need HYATTS ... because noth- 
ing else can equal straight cylindrical roller 
bearings for sheer load-carrying capacity. 
That’s why many of the world’s largest crawler 


tractors are equipped with HYATT Hy-Rolls. 


A HY-ROLL BEARINGS 


Heavier loads and higher speeds, which must often be 
accommodated in more compact housings than ever 
before, are causing problems for many a design engineer 
these days. If you’re among those who are finding that 
previously-used bearings are no longer good enough, 
it’s time to switch to HY ATTS. In America’s most 
complete line of straight cylindrical roller bearings you'll 
find space-saving separable types with ample capacity to 
carry your radial loads, or flanged race types which 
will take a surprising amount of thrust. When you lay 
in HYATT Hy-Rolls you make sure of longer, smoother 
performance at the lowest cost per hour of service. Ask 
your nearest HYATT Sales Engineer for recommendations 
—you'll find him mighty helpful! Hyatt Bearings Division, 
General Motors Corporation, Harrison, N.J.; Pittsburgh; 
Detroit; Chicago; and Oakland, California. 
IN CYLINDRICAL BEARINGS 
lm, <\\//Z_ 
FORWARD FROM FIFTY 
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THE WORKHORSES OF 
MODERN INDUSTRY 
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Report to Readers... 


RESEARCH BREAKTHROUGH SEEN IN A NEW New methods capable of greater control 
METHOD OF ELECTRICAL SEED TREATMENT than has been possible up to this time, 
in the shock treatment of seeds, have 
opened up as the result of the invention of an electrical device by USDA ag- 
ricultural engineer O A Brown and associates. The purpose of the device is 
to study the effects of low-frequency electrical energy in the treating of 
seeds. . . « A working model of the device is said to have given uniform re- 
sults in repeated experiments in the treatment of corn. Germination could be 
speeded up or retarded at will, and it was possible to increase the water 
sorption. . . .« The selective possibilities of this device are of comparable 
importance. Being simple in design and low cost in operation, its use is 
likely to be facilitated in the treatment of seed for such purposes as drying, 
processing, or destroying weed seed embryos. Being adaptable to either high 
or low-frequency current, this new device will make possible broad studies 
of the effects of radiation on seed and the application of treatments for 
specific purposes. 


INSTANT HAND STARTING OF DIESEL A hand starter for diesel engines, to re- 
ENGINE POSSIBLE WITH NEW DEVICE place the regular electric-starting devices, 

is indeed news. Actually it is a revolution- 
ary development. But such an invention, called "Instarta,” has been placed on 
the market by a British company. .. . The system employed in this new acces- 
sory is that of building up a store of kinetic energy which, when released for 
starting the engine, is transmitted to the flywheel. An efficiency of 97 per- 
cent for the device is claimed in the transmission of the accumulated kinetic 
energy to the flywheel. . . . The makers say this starter will outlive the en- 
gine to which it is fitted, also that it is equally efficient under extremes 
of climate. Another thing, it may be readily fitted as a replacement for 
regular electrical equipment on diesel engines now in service, without the 
necessity of modifying them. 


NOW YOU CAN MOLD EYE APPEAL One great urge impelling today's creators of the 
INTO ANY CONCRETE SURFACE better things of life is to achieve eye appeal 

in the designs and products they develop. One 
Place where e lift to our aesthetic sensibilities has been greatly needed is 
in concrete surfaces. However, it is only fair to say that there has been 
much progress in this direction in recent years, as anyone with eyes to see 
well knows. .. . But the thing that strikes us as having the greatest pos- 
sibilities yet in this area is the development, announced recently by the 
Portland Cement Association, of plastic and rubber form liners which will make 
possible an almost limitless variety of new textures and patterns for concrete 
surfaces. PCA says these liners produce sharp, crisp patterns and a smooth, 
almost glassy surface, requiring no cleandown, grinding or finishing. The 
liners are relatively low in cost, are reusable, and need no form oil or bond 
breaker. Also, no special concrete mix is necessary for good results. ... 
This development is a truly great achievement, and incidentally should prove 
@ great boon to the cement and construction industries. 


MOW STORAGE OF CHOPPED HAY IS Not one, but three labor-saving and cost-cutting 
MADE EASIER BY MECHANIZATION devices for putting chopped hay into barn stor- 
age have been developed during the past two 
years by engineers of Cornell University's agricultural engineering department. 
These three devices include: (1) a 10-inch-diameter tube in which the conveyor 
belt, operating at a speed of 1,000 fpm, elevates the chopped hay into the mow; 
(2) a standard bale elevator (a) with the addition of flared sideboards and 
metal hold-down strips the full length of the trough, (b) with chains speeded 
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up, (c) with the standard chain-drag feeder replaced with a wide straight-line 
conveyor, and (a) with a power-treading device added at the boot end of the 
elevator, and (3) a conveyor distributor unit that permits putting chopped hay 
in the mow exactly where it is wanted. .. . None of this equipment is as yet 

in commercial production; usually it takes an active farmer demand to create 
manufacturer confidence in a potential market. . .. This development is typical 
of what engineers in the agricultural engineering divisions of the state ag- 
ricultural experiment stations and of the federal department of agriculture 

are continually doing to advance development of labor-saving and cost-cutting 
ways and means of benefit to the farming industry. 


A POLE-TYPE FARM BUILDING The wide popularity of the pole-type building has 
OF ALL-STEEL CONSTRUCTION been one of the major developments in farm building 
construction in recent years. And now the popular- 
ity of this type of construction bids fair to be still further enhanced by the 
new pole-type structure, of all-steel construction, recently placed on the mar- 
ket by Stran-Steel. Available in a wide range of sizes, the structure is a- 
dapted to a variety of uses - livestock feeding shelter, loose-housing of 
dairy animals, machinery storage, all-purpose shed, etc. . . . A particular 
advantage of the building is the ease with which it can be erected, the key 
to which is the self-leveling structural feature, an adjustable telescoping 
arrangement of the steel columns. After the columns are placed in the ground, 
they are adjusted to correct construction irregularities, and then secured 
with locking nuts. By pouring concrete into the hole around the base of each 
column, and into the column cavity, a permanent plumb is secured with no pos- 
sibility of the racking and sagging characteristic of wood-pole buildings. 
Besides its basic simplicity of construction, the building is attractively 
trim and modern in appearance. 


GOOD TEAM: UPSTREAM FLOOD PREVEN- A start of much greater significance than 
TION + DOWNSTREAM FLOOD CONTROL is perhaps generally recognized, toward 
minimizing the destructive and costly ef- 
fects of floods, both in rural and urban areas, was made when Congress set up 
the "Small Watershed Program" in 1954. This two-pronged activity includes the 
USDA upstream flood-prevention program - a combination of land treatments such 
as contouring, terracing, crop rotations, and other vegetative and mechanical 
measures, with a system of flood-prevention structures. The two-fold aim of 
this part of the program is flood prevention (on small tributaries) and soil 
and water conservation. . . . The other prong of the activity - downstream 
flood control - is conducted by the Corps of Engineers of the U S Army. ... 
Each project under the over-all program must be initiated by interested people 
within the individual watershed. It is, in fact, a local undertaking with fed- 
eral aid, and not a federal project with local backing. .. . When it is con- 
sidered that the annual loss to agriculture, dle to floodwater and sediment, 
amounts to over a half billion dollars, according to the USDA - and, also, since 
a large portion of this toll occurs upstream in tributary or head waters - the 
upstream-downstream flood-control program takes on added significance. ... 
As to the long-range view of this program, Ezra Taft Benson, Secretary of Ag- 
riculture, is quoted as saying: "I can visualize thousands of our small water- 
sheds in the condition that God intended them to be: hillsides guarded with a 
mantle of trees and grass .. . land on the lower slopes and in the valleys 
protected by other conservation practices that save soil and hold back the 
water .. . upstream dams, supplementing land treatment, to hold back water 
when we have too much, and release it when we have too little ... land in 
watersheds revitalized; water more plentiful . . . man and nature in harmony!" 
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Performance features 
of TORRINGTON 
CAM FOLLOWERS 


Heavy sectioned outer 
race to absorb high roll- 
ing and shock loads. 


Integral stud for can- 
tilever mounting, case- 
hardened, with tough 
core for high strength 
to withstand shock 
loads. 


Built to “FOLLOW THROUGH” 
under high shock loads 


Every feature of the Torrington Cam Follower is designed to insure 
efficient performance and long service life under heavy rolling and 
shock loads in cam or track follower service. 

Precision made throughout, Torrington Cam Followers are avail- 
able in sizes from 2” to 2%” OD. Special surface finishes such as 
chrome and cadmium plate or oxide black can be provided. 

Our engineering staff will be glad to work with you in applying 
these reliable units to your cam-controlled or track-type equipment. 
You can depend on Torrington Cam Followers to “follow through” 
on the job because every element is designed for ultimate capacity. 


The Torrington Company, Torrington, Conn.—and South Bend 
21, Ind. 


Easily relubricated at 
either end or through 
cross hole in stud. Ends 
accommodate standard 
drive grease fittings or 
plug seals. 


Fullcomplement of 
small diameter rollers 
for maximum radial ca- 
pacity and efficient 
anti-friction perform- 
ance. 


Races precision ground 
for even load distribu- 
tion and uniform low 
end play. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + BALL + NEEDLE ROLLERS + THRUST 
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This new John Deere Engineering and Research Center near 
Waterloo, lowa provides modern facilities for all phases of tractor 
research and development work of both the John Deere Waterloo 
Tractor Works and the John Deere Dubuque Tractor Works. 
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Keeps Tractor Quality At lts Highest / 


Quality is a precious commodity in any organiza- 
tion, and particularly so in the farm equipment indus- 
try. From quality stem the faith and subscription that 
make one manufacturer’s product more acceptable than 
another’s. Tractors are a good example. At John Deere, 
tractor quality is guarded with a vengeance. The words 
of the blacksmith, spoken more than a century ago, 
still ring loud and clear—‘‘I’ll never put my name on 
an implement that hasn’t in it the best that is in me.”’ 

To this end, a year-’round, never-ending program 
of research and testing is carried on in this modern 
John Deere Research and Engineering Center near 
Waterloo, Iowa. Here, through the media of the test 
tube and test track, with the aid of modern electronic 
and mechanical testing devices, the science of agri- 
cultural engineering and development pursues the goal 


of ever-higher tractor quality. The success of this 
program is evident by the ever-growing number of 
green-and-yellow tractors that are a familiar part of 
every rural landscape. 

This new center is another example of the modern 
facilities John Deere provides its engineering staff to 
insure rapid progress without restriction in the develop- 
ment of ever finer products. 


JOHN DEERE 
MOLINE, ILL. 
... Wherever Crops Grow, 
There's a Growing Demand for 
John Deere Farm Equipment” 


This mud bath, in which can be mixed varying amounts of sand 
and clay, enables John Deere engineers to check the effects 


of weather and abrasives on wheel and axle bearings and 
oil seals. 
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This obstacle course subjects the test tractor to punishment 
far in excess of that encountered in normal field operation. 
Any weakness in tractor design or construction can be 
spotted quickly and corrective steps taken immediately. 


For more facts circle No. 86 on reply card 787 


® Oe ee 
ie 
ied 
etl 
as bier 
ige 
g 
BU a aes: | 
see SS —— —— ; : 
ie ll Ne er aN iy NNN ss Se Sas eNO or ane ee 
= ie rem ee etait xian es ae 
- a ‘bn tet ieee ee, ee awe ' 
Bae ae ~ we gl oe " ae . 4 gg a — we 
oy =o ape a —_ aoe ee a - 
ie a +. ¢ Gey 1 Sete y x : Pee. — h Ate ‘ 
Bee ‘aie |) ia Sse pe ee eee 1 
fie: : vi a a .— ae 7 * gone ae Sta 7 q 
ae _f Tre Sp mi . AM, . . re ae aes ed — ~ << get Ht ides: Ps ——-c » wi 
ee ~ oe ee i“ oe 4 a a ‘tal = =. ee iis % q = Ee, io sate e- oe ‘4 
ee — aw: | Ng ee. a Meg ge on a { 
ee — dare RR aA © Y  BMeee ce or Panetta — 
~ . we I 4 3 Pee il aa 4 ail a 
roc ae = si hy eee xml B eereaes 
te ait - —_ — * nals —t _ A 5 
ie ~ ’ Me Pi rae ec neti -_ - - 
a Ee wor | “ + Pe Te — 
4 + xa, — oe bcd ; . oe 3 —s ae ees 
i he - ee ee ei - bs = baits 
| a ae ae ee leila: on in 
on ee a 
as 
aa ote 


FEED & GRAIN HANDLER...ONLY $25! 


Hours of back-breaking labor and time are saved with 
this ingenious grain handler invented by W. C. Eoff, 
who farms near Hamlin, Texas. 


self-feeders.” 


grain from the combine to the barn—also in filling 


Mr. Eoff has high praise for Texaco products, includ- 


“T built the machine in my farm shop for only $25, 
from a discarded combine and the front axle of an old 
car,” he says. “It consists of a grain bin, power take-off 
and unloading augur. I find it invaluable in ‘roading’ 


ing Advanced Custom-Made Havoline Motor Oil that 
wear-proofs truck and tractor engines for added power 
and longer engine life. He also likes the dependable, 
on-time deliveries of Texaco Consignee O. D. Roland. 


A MARFAK BOOSTER! Progressive farmer 
W. N. Aguillard, who farms 736 acres near 
Jennings, La., insists on Marfak for lubri- 
cating his farm machinery. He knows that 
Marfak is best for bearings that take hard 
punishment — because Marfak won’t wash 
out, drip out, dry out or cake up. Here he 
passes the time of day with Texaco Con- 
signee Albert Gauthier. 


ON FARM AND HIGHWAY IT PAYS TO USE 


TE Cc 


DIVISION OFFICES: ATLANTA, Georgia BOSTON 16, Massachusetts 
DALLAS 2, Texas DENVER 3, Colorado HOUSTON 2, Texas 
MINNEAPOLIS 3, Minnesota NEW ORLEANS 16, Louisiana 
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A 13-YEAR FIRE CHIEF USER! Pete Van Zee, 
of Lynden, Wash., is shown after receiving 
an order of Texaco products from Texaco 
Consignee E. A. Hofman. Mr. Van Zee pre- 
fers Texaco Fire Chief gasoline because of 
its superior fire power for low-cost opera- 
tion. He buys all Texaco products because 
he has found it pays to use them in tractor, 
truck and field equipment. 


Texaco Products are also distributed in Canada, Latin America, and Africa. 


BUFFALO 9, New York BUTTE, Montana CHICAGO 4, Illinois 
INDIANAPOLIS 1, Indiana LOS ANGELES 15, California 
NEW YORK 17, New York NORFOLK 2, Virginia SEATTLE 1, Washington 


7 


PLAY SAFE with Texaco PT Anti-Freeze. 
One fill protects the cooling system of your 
truck, car and tractor all winter. Texaco 
PT Anti-Freeze won’t boil away during 
warm spells, doesn’t foam, guards against 
rust and corrosion. Here is the top-quality 
Premium Type anti-freeze at no increase 
in price. Don’t take chances—get Texaco 
PT now. 


TEXAS 
COMPANY 


AGRICULTURAL ENGINEERING * NOVEMBER * 1957 


q 
a 
i 


eae ha eh aM ye et ee ee = ee oer eee a SAE Se 

aM 3 2 TE HO RR io Sic S, S Gal area ec ar a a Sp ames 2s Renta, 8 ieee = ea Ne 7 “ek Mier sea of alto SEU aieeh cau 
od ec laa ’ ae, 5 ae uF OE Se Tra Nene Se) ne a re SINE Ea ae Va ee Pee Bee ae s Bei ee eee Se a ek ee OREN oF i eae cf 

eae: ate . 

fa : 

= ey ‘ Le mer: 

‘ he ; . Saey 

pee ‘= 

ae ate 

eas ee . . 

ee ; ae 

te _—_ om 

ea. ee Me wage 7 

Podge ‘ oie a ‘a Psy e > ini 

ORM =» a ae po ae 

bere ‘4 ; Baty ‘e - eae Z 

ages ¥ OW m6 me wig ors ee ; 

Se , , Bree '' : 
he , -“ es | “\ ff fake ; age / eS 

jee ees : 4 et ie gs Me bt am PK ane : 

ee i : , , -ohae i ya Penal | 

Cs! sae A 4 — eee 7 tia al Rad.) eh Maye je 

a ge : é : , a aa . ae a : Sauer eee Fo ; Bee. 

1 ahead j $ * eee -— ‘ ct FF Paes cee ey | Re : . ae 

aes = 4 : ho A —  , , ‘ wal a eee Sc Se one oie = pas e3 ~ 

ee . oN ‘oot J oan * oe tae oem oxonlll e SS | 

Sh eng Be | ® 4 ‘ F a ase es - . cee &§g 

sede 114 ea fi / <2 ——_" —- Bay. ‘ : 

te ' wi iki £ At 4 ia saat —— | | Oo 

Be ee ees. i 4 o? : - | q > , . 7 is E im da bo . aa i eee g 

Yeo ce = + . ry R : & — : ti . , ee 4 4 at 

nit ae : a ee % —_— x, y Sey ofl aA] a. & oa 

pester): te : =! 2 ; 5 “\ Bee, , — =”. ae 

ie eae “Sa en ee p a —— ' Gs Me PS a. , a is 

ut) i i. “ mn igi = a { c, \ 7 oe : 

ae, 4 ; eens ee a eee ee or as 4 

ey Sa - eet — meee oon eee ) ae ma See ne 2 Le > ¢ : 

ak : = vee ie tes a i ES LO ee a — Le eRe “e iC a ij : 

Re ee 5a — lt ote oo we ¢ : 

Baier ESS ——— ll NE 

By Pane ms . “aig, . bs , igure = Be ie i 

cae f og a Sp teen i a | a 

oak aie i , oa eel Paleo Se a ea ie ee : 

ae —_ pales sii ssc: A LLG LEIA ai) Spa mmmammeme 

aes Se ‘ 

: Saget pig et — . : : 

we ee f 4 2 Eile = 3k ng ELE RO SREB Fe BE EB GE Te ID a Age. TSE AE Te 2 RT EE nS | ag p 

oes c 

ai aes “f 

é ne ae 

ape ; 

ie sg Rig? | 

\e ee 

| See 

eye. 

em 

ie oem 

Bae : 

bal ete 1 a — on re = am } 7 | 

Be ee ——” - Viernes mie = siti Ente ~ 

Desh ee “8 2 a SS jag Ma io a | : 

qe fe PF Js, - gs aC 

og 4 . Sine Ripe ieee Sas ou ge cor f eS ae a, “= i 

te Et 2 ics ams ane oe. ie oan ae _ ie -_ . = or Se  <, é.. : 

| ee Saas < a Reese a yt a a o “J i “Ph re ae ey 3) , 

Pa 0 el af 4s age [ae  / ae asa >i? 4 

Bry. ve . —— yd 2 eee & =. “e 7 ae oes i | 

eS ae <—~ ae i i@ say 4 oe oe * a . rea @ieenene thers I xin :  ? 3 

St a a * ® * s ae 7 a mete N eels as ie NTS g 

me ees >! 4 \ =a s a aon a 4 ~ ae ~~ tye gee ON _ 

a > _ Oe ; . i Beers, a 4 “ . Ae nil sae a. oe (eee fs 

ae x | - ees ; 15 “y {3 — To / — . a Sy. Bay “S elas = a. 7 

grr oy fe —_— James” ze 7 ~~ 1 eee + a ’ a.» A coe 7. — - Sea aoe 

Me sale a | ee eS i ae i; ‘ ees a ey — Re, st Jace. iii i gaat ek : 

ye aaa zo i i ee a 4 : Ee ; os Cee | ==. ae se ie 

1s £ Re ee ‘oe ee s » se ee a ee ees i eee ae 

a we aS ay fk “ste ey ae s. Soe § 1 eee 2. : —_ —- a2 nm i 

3) Geer Pah Te © i as oe eS : i a Ae “Ak picstedk 4 4 as Wee 3 2 r 2 toast a Pigs ee are ‘ 

Be teak — * .—l aa Bk eee adder se 4 t q a a. — ? se ee me: 4 

mia ; ats P ta. Se a 

ee enna 2 6% q 

joe ; 

au ae . 

lee se r : 

fe AY 5 

iS) LF Products 

aes tb 

ae Lie 

ae tee REGT.M. 

er a Cer 

ae THE 
or: 

oe | 

Ce as eee 

as 

PB 788 ee a 

+e . 


sow wr? aera eee es NN OO OO ws SS Oa wer 


Model 
200 
SPREADER 


Models 
44, 45, 46 
MOWERS 


Model 440 
CRUSHER Models 
with 68, 77, 87 
MOWER BALERS 
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Model 


* Models 


601 and 800 22 
FORAGE FORAGE 
HARVESTERS BLOWER 


BLOOD BROTHERS deine Drive Lines 


“Time-table Performance’’ with ‘‘Time-rated Machinery”’ offers special 
advantages. It also means close teamwork with the implements 

used, so each is ready for action in turn Each is synchronized to fit 
into modern high- production farming schedules. 


Because every implement must be highly dependable to avoid delays, 
it’s only natural that New Holland uses Blood Brothers Jointed 
Drive Lines. Thoroughly proved in the field, they deliver long- 
lasting, trouble-free service on every operation. 


Implement builders, dealers and farmer-users know they can count 
on Blood Brothers Drive Lines And that makes any implement easier to 
sell Write or call for further information—we'll gladly assist you. 


FOR FARM IMPLEMENTS, MORE BLOOD BROTHERS UNIVERSAL 
JOINTS ARE USED THAN ALL OTHER MAKES COMBINED 


BLOOD BROTHERS 


% 
% ACLEE AEE IWEICIQNI UNIVERSAL JOINTS 
3 MACHINE DIN w isis BX 


@------------------ ~~ -- ~~ ~~~ ~~} — AND DRIVE LINE 


ROCKWELL SPRING AND AXLE COMPANY ASSEMBLIES 
ALLEGAN, MICHIGAN 
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No Other Beit Drive Delivers as Much Power 


in as Little Space as 
R/M Poly-V Drive! 


Here’s the answer to space saving design 
problems for heavy duty power driven 
machinery and equipment. Use of R/M’s 
patented Poly-V Drive on this planetary 
miller almost doubled power capacity of 
the machine’s drive . . . without increasing 
space requirements! Space saving advan- 
tages of this new concept in power trans- 
mission can improve drive design for a 
wide range of applications. 
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Single Unit Design 


Poly-V Drive employs a single, endless 
parallel V-ribbed belt running on sheaves 
designed to mate precisely with the belt 
ribs. Single unit design gives Poly-V 
twice the tractive surface per inch of 
sheave width . . . to deliver up to 50% 
more power in the same space as a V-belt 
drive —equal power in as little as 24 the 
space! This means /ess shaft overhang, less 
bearing load . . . a compact, lighter drive. 
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Greater Drive Dependability 


Poly-V’s single unit design completely 
eliminates belt matching problems, helps 
maintain constant pitch diameter and 
speed ratios from no load to full load. You 
get longer drive life, greater drive depend- 
ability because drive performance is not 
limited to individual belt life or efficiency. 
And —just two cross sections of Poly-V 
Belt meet every heavy duty power trans- 
mission requirement! 


Mme 


R/M engineers who developed Poly-V 
Drive will be glad to assist you in deter- 
mining the installation that will solve your 


design problems . . . give you “‘More Use 
per Dollar.’’ Contact the R/M representa- 
tive nearest you. . . or write for Poly-V* 


Drive Bulletin #6638. 


*Poly-V is a registered Raybestos-Manhattan trademark 


‘ 
RM736 


BELTS * HOSE » ROLL COVERINGS * TANK LININGS * INDUSTRIAL RUBBER SPECIALTIES 
MANHATTAN RUBBER DIVISION— PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Other R/M products: Abrasive and Diamond Wheels © Brake Blocks and Linings * Clutch Facings * Asbestos Textiles * Mechanical 
Packings * Engineered Plastics * Sintered Metal Products © Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 


790 For more facts circle No. 88 on reply card AGRICULTURAL ENGINEERING * NOVEMBER * 1957 


ae eh 786 eee a 
ieee B: Bx 
ae — fo 
a gt 
Geigte =e . . 
ec : 
a 
a ue 
ae — — : 
cs : i ee oe 7 ' a 
: - ; ree, 
a4 ia : g , e7 } eee 
Pane : & (| 2 aa ; ‘ i : 
pa Sy ; * * . i a % 5 ey ; 4 4 | ti 
cee ® a 8 : Beis 
a ae ‘ ay ? : Oe . Be ck ood 
Beau: « : i J - es q Bie f 4 oye 
aes | ' d : oo. le } “on 
Pe, | E 4 E 3 ates Saag = 
re .| d ? 5 ae. 4 i jae 
et aries 4 p * i 2 % ' 4 
aa e | 5 : _- es ] i gaat 
Bas ett} | \ ie? | | : 
: yess, ; ‘ 4 4 ae. } A | ee ] 
Mee eS i os 4. ee i 1a 
Sal eae tz ae F ; ys! & f & & & 4 s] Mee 
ape Ge 4 «| 4 ae 4 ; oe a tee 
hy, fee ‘ _a , ‘ eS: oe ae. if 4 ps 
pe ¥ - a iby ae 2 Ge 5 ea 
+) ea ‘ ” _ foes : iN 
i ae lig a < 3 $ A i ory 
ue aaa ea ’ : ; +, &é z ‘ i ee 
ee UR ee ~ | a. ¥ ; i iq os 
‘o a ‘ Pins : i ; Ls 
i en ec: F ot ek. + 3 fa =) ies ’ ag ; pa 
Be « an tk i 4 Shika x é ’ aa 
ee or oe ’ Pp. * we: k aS 4 aes 
os “ee L _ mika ane z : arf 
Pe: ead ks oe | oe | “e 
roads & ee ; | A Wh ; aT ee 
fe as. rat q | ; : . a. 
ees , a : } i aii : ig 
Ca 4 | AVY ti Bet : 
eee i; "7 1\ ; ; a 
a i} ws 1 2h . 
Th Sa ef re oie Neate a) 4 d iocte 
eet i Zee a1 4 ee 
Sg 2p, Sas eet 2 § q bar 4 
ae ee me q 4 a : 
s ey cfaik tik | (0 mae alee = . : 
a alae > Br. Ti Vee ms oa ; a. : : eae 
paai S| Becca ae | — 3 ee ‘ _§ 4 7 ieee 
ii sae Jn i ee a : alate 
Se tis, ae te one _ K : babs 
mo NC rote Oem { Te) &§ ‘ Hie 
ae — ll . q is 
ice. Ree — By 4 ; paye 
ees gee e = ae : 4 : t 
a eee . d \ ae _ ew ; See 
a a ; fee \ a: g Sai 8 ‘ pag: 
Daa 7) a iii a. See ] ge: 
am : — 1 baq ] ae 
eres é . ia _ : 4 3) ; ie 
oe P ee a. wale 4 a 
poe ———e gli - ep &§g Py a i be 
ee a. aul eee 
Sg _ _ eee : i 
Bar als 5 Ss _. aet . ee 
Ty Sis ; f Be ae mz t ete) ‘eee 
ee — _ Bit EE Bis 
Ae “+ Bie . | i = : e 
wack, uae * hes 4 BP oa 4 $ ) pests 
ee > 4 a Pes ry 4 ‘ | 7 
saa < a. : 1 a 
ee a “a ; oe . a a 
Bis ee, P 4 —_ es ps , ay 
hs ae | a, 4 a. dieigat <n (ees. Beets 
a ao, “S .- ae : | alg ae, de sake — 
an peel eG it ce a Te ee Ti am ton, Se ea 
—.. “ ai A no ate ad Pe eae Bar 
> ee < : . . ae 4 4 me ego! lalate He aia ee bas 
i ee 4 7 4 a ea ee mans 2 oe 
ae a eas 4 a) Gas : 2 . Be a: 
eS q if & tome | oa a 
a. yer ? a pe : Bide, Sa Ss 
are ee ee a . ee : 1 sige 
es ; = af rae lll : , — - re: 
ie , era : | = = 
Pages a a ee Be _ es 
ae ; : oe Yin? ae ‘a Bot 4 ‘olay 
neat : 2 of at 4 Peet; 
Fre ; f ee < a 4 j A ae ¥ 
x 4 > ip Bae ‘ Se aes ny Wo 
Pie mets eg " 
Tink 4 1 a RE eae dl  s ; jae 2 
Saare ae | * 
tee, : ———— if, ; fe * 2 
: | . | —e : : bi een " 
wee. 4 ae eg . a : oy. 5 
Re .7 a a si i = : 
es I i a, > Ses ; 
‘pales a 5 —— » ¥ a % a. - t 
nee a q ee a #. Sets HE a 4 ct lee ; 
See 1 ae : ia ‘ eee 
eo ft = a a 
: ‘ a Sf i. ae ‘ 
Wee a ee FY Aw. ——_ 7 
: ~ ore ¢ el % rom 9 ‘s _ : > 7 4 
‘ia a . « ° lee gees ane a 3 eee ee Pa ae 
Toei ne Cmaiear bia i ee . oe Ue decd Oey 
whe work 3 ee here ee er ee fingers Tae 
Po: —— - asa ; RN eis) Clee se 
be - ate os ae eee we (ae Ms 
Bs a — oe °: i ali ‘ ; ‘gk "AIRE, “Seaameaie B Mme feo" = i= 
Bisse ein a ao ied a ae Rae hie ae ba pepe ; 
Jee Bis dines apt aS Bah tl Sea ae Wi aa ae 
Br Ve ROS ie : on | eh had fewer 
cee on <= aS ees ae . es = She aa hog et Bae. es 
E i ee iy 2c ee tao is | Sea ee ; aS en tee ey é a a 
‘eae - eee a 
Bie eee és 
se a 
a Bey, 
Jee oa 
= i y ") = oe 
ee se 
: ee ea 
ee = 
re ee ; oe 
OF beast se Phy ae its 
: oe 33 pee oe ; 
ae i), @ = E 
Oa $ wag 2 aa 
i ee ee - ‘ 
us eT oh Sa ta Pee 
ec «ae : : 
ea, 5 a Vee 
te by 
> oe, . y 
beter: ee ’ 


1957 * NOVEMBER * AGRICULTURAL ENGINEERING For more facts circle No. 62 on reply card 789 


“This tight, good-looking 


Steel Building is a lasting investment 


and an asset to my farm,” 


66 — IS THE BUILDING I should 
have put up years ago,” con- 
tinues Mr. Hewes. “Inside, there’s 
more than enough room for three 14- 
foot combines, four tractors, three 
grain drills, trucks and an automo- 
bile. Moving equipment aboutis easy. 
My Steel Building means added pro- 
tection and longer life for my farm 
implements and machinery.” 

More and more, practical-minded 
farmers are realizing that for value, 
low upkeep, fire resistance, and pro- 
tection against wind, rain, and ro- 
dents, Steel Buildings are their best 
buy. Factory-Built Steel Buildings, 
fabricated from USS Galvanized 
Steel Sheets with USS Structural 
Steel framework, are pre-engineered 
to take advantage of the strength 
and durability of steel. For the full 
story on all the advantages of Fac- 
tory-Built Steel Buildings, return 
the attached coupon. There’s no 
obligation, of course. 


Agricultural Extension 

United States Steel Corporation 
Room 5637, 525 William Penn Place 
Pittsburgh 30, Pa. Name 


OO Please have a Steel Building representative call on me with fur- 
ther information. Send information to: 


| am interested in Steel Buildings for the following: 


(CO dairy barns C1 hay storage C machinery storage I: be PEREGO ES See er aii ON BW cs ce oe 
O cattle shelters C) grain storage () poultry houses EES hag A ahs ahi SAT bRO EE ead RA eee eh ale A Ri Rea 

Tink dia bdiela wk edie o@h enthused hae Sth hws eareibesk dre mine e 
Ey ORE antic wien e's 200 td aheneenensons wees eer es es sod ees 


United States Steel produces high-quality USS Galvanized Steel Sheets and 
Structural Steel which our customers manufacture into durable farm buildings. 
Your request for information will be forwarded to the manufacturers of these 
Approximate size or capacity ..........c.cscccccccences buildings, and you will hear directly from them. 


_ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Working flinty coral rock soil with a Rome 22’ Squadron 
Harrow equipped with Ingersoll Dura-Notch discs. 
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Tough jobs go easy with 


Ingersoll Da Notch Dises 


Florida’s gritty coral rock soil grows wonderful 
tomatoes, but it’s one of the world’s most abrasive on 
discs. Equally punishing is the rugged job of clearing 
scrub-growth land where roots, hidden rocks and 
tangled underbrush shock and jar disc blades every 
foot of the way. 

For tough jobs such as these, Rome Plow Company 
equips its implements with abrasion-resistant, shock- 
resistant Ingersoll discs. They churn through the 
trashiest soil with little sign of wear, because they’re 
made of super-tough TEM-Cross® steel . . . steel 
that’s cross-rolled and specially heat treated to make 
Ingersoll discs springy, durable and highly resistant to 
abrasion and impact. No wonder every leading imple- 
ment manufacturer uses Ingersoll discs as original 
equipment. 


ie %.. acd > 
Be EA 
oe 


ee ee Whenever you make replacements, always use 
3 Se A Ingersoll discs. They’re built to make the tough jobs 
ee | Pe. 2 


A or i m your i 
Rome 14-28 equipped with tough Ingersoll discs makes “a You der them direct fro nad implement 
quick work of clearing tangled scrub-growth. manufacturer. 


INGERSOLL PRODUCTS DIVISION 
Borg-Warner Corporation, Chicago 43, Illinois 


SPECIALISTS IN TILLAGE STEELS * WORLD'S LARGEST MANUFACTURER OF DISCS 
EXPORT SALES: Borg-Warner International, 36 S. Wabash, Chicago 3, Illinois 


THE ONLY MANUFACTURER OF DURA-DISC — THE STEEL THAT IS THE ECONOMICAL REPLACEMENT FOR HIGH COST ALLOYS 
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James Basselman, Editor 


Engineering Shortage ... 


N OPPOSITION to a crash program for training engi- 

I neers and scientists the following statement has been 

approved by the National Society of Professional Engi- 
neers Board of Directors, October 17, 1957: 

Within recent weeks, related developments have pro- 
vided fresh evidence for those who contend that there is a 
severe shortage of engineering and scientific personnel and, 
at the same time, for those who maintain that there is not 
a shortage. This contradictory situation has existed since 
1949 when one of the largest engineering graduating classes 
in history led to predictions of an oversupply — followed a 
year later by the Korean War, the increase in defense spend- 
ing and the subsequent high demand for engineering and 
scientific personnel. 

Since then, many leaders in public life and industry 
have expressed a fear that the output of trained engineering 
talent has been lacking in numbers to the extent that the 
nation’s security is in jeopardy, and have called for various 
forms of ‘‘crash’ programs to produce more engineers. 
Others have contended during this period that the ‘‘short- 
age’’ was synthetic, or highly exaggerated. 

Recently, defense budget cuts caused the layoff of a 
number of aircraft employees, including some 1,000 engi- 
neers. This resulted in extensive publicity to the effect that 
the “‘shortage’’ was over and that more engineers would be 
“laid off’’ as further cuts were made in defense spending. 
Now, the launching of the Russian earth satellite has re- 
sulted in even more extensive statements and publicity that 
the United States is trailing Russia in scientific achievement 
because we have not produced enough engineers and scien- 
tists compared to the USSR. New demands are being voiced 
for ‘‘crash” programs to train larger numbers of engineers 
and scientists. Some leading members of Congress have 
stated that they will move for extensive Federal scholarship 
programs when the legislators resume their work next Janu- 
ary. In the face of this “on-again off-again’ situation, the 
engineering and scientific professions and the general public 
are understandably confused and uncertain. 

The validity of each point of view regarding the supply 
of engineers depends on interpretation and analysis of data 
which has been published in great detail and variety. De- 
spite this wealth of information, however, both points of 
view probably can be defended if the definition of two 
terms —“‘engineer” and “‘shortage’’— are made by the re- 
spective groups. 

The National Society of Professional Engineers has ob- 
served and studied the various statements, reports and 
analyses during this period. We recognize an obligation to 


1957 * NOVEMBER * AGRICULTURAL ENGINEERING 


the nation’s economy, the engineering profession and to the 
young people who may be considering the choice of an 
engineering career, to lend assistance in the clarification of 
these conflicting viewpoints, and to the extent possible to 
assist in the selection of the best alternatives in the future. 


It is most important that the nation not rush into hastily 
improvised actions having to do with the education of 
engineers which would only aggravate a complicated and 
difficult condition that cannot be solved by spur-of-the- 
moment solutions. 


Based on close observation of the engineering profes- 
sion’s growth and intimate experience in professional engi- 
neering activities, NSPE believes that the following factors 
are sound observations for future guidance: 


1 Special action to increase today’s supply of engineers is 
not considered necessary or desirable since engineering enroll- 
ments are at an all-time high and are continuing to increase., 

2 An artificial stimulation to further increase enrollments: 
in engineering will severely handicap institutions that devote 
adequate attention to the capable students. 


3 Assumption that Russia launched the earth satellite be- 
fore the United States solely because it had trained more 
scientific personnel in recent years than this country, we be- 
lieve is not valid and could lead to unwise and damaging 
decisions. We believe it would be more logical to assume that 
the controlling factors were priorities assigned to money and 
emphasis, rather than a shortage of technical personnel in the 
United States. 


4 Emphasis now more than ever should be placed on 
quality rather than quantity. Potential engineers should be 
better grounded in fundamentals when they enter the engineer- 
ing educational program and should be better informed as to 
the qualifications essential for an individual to become a 
successful engineer. 


5 In view of the present limitations of facilities and 
faculties, the substantially increased enrollments in our engi- 
neering institutions are causing serious difficulties at the 
present time. Any program which will substantially add to 
the present number of students must include means to resolve 
these limiting factors. 


6 It should be emphasized that projects such as the earth 
satellite, guided missiles, etc., depend on highly advanced 
technology — a mere increase in numbers of those with first 
degrees will not provide the type of highly advanced technical 
knowledge which is necessary. It should also be noted that 
any program based on present needs will not succeed in solv- 
ing today’s technological problems. A program starting today 
will not produce a single highly qualified engineer or scientist 
for at least six years. 


7 Experience has shown that we have wasted engineering 
talent by using it at a level below that which it is capable of 
performing. Improved utilization of engineering talent can do 
more for an immediate need than any other single program. 
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in Sprinkler Irrigation 


Herman Bouwer and J. O. Helms 
Assoc. Member ASAE Assoc. Member ASAE 


culture is evident from the several millions of acres 
that are estimated to be irrigated by this method. The 
outstanding feature of sprinkler irrigation is the complete 
control of the amount and the rate of water application, and 
the partial control of the uniformity of wetting. However, 
from a materials-handling standpoint (bringing water from 
where it is to where it is needed), irrigation with portable 
sprinkler systems usually involves high energy requirements 
for pumping and high labor requirements for moving pipe. 
The energy and labor requirements are the direct results 
of the principle of water application, which is the distribu- 
tion of water through the air where break-up, air resistance, 
and gravity limit coverage. The efficiency of energy utiliza- 
tion for spreading water differs for the various methods of 
irrigation, and can be expressed in terms of a delivery 
gradient. This is the energy content of the water at the 
point of delivery divided by the horizontal distance travelled 
by the water before infiltration takes place. For a medium 
pressure sprinkler, the delivery gradient is approximately 
350 percent (assuming the distribution pattern of the sprin- 
kler to be triangular). Spacing these sprinklers with over- 
lapping for uniform distribution causes the virtual delivery 
gradient of the irrigation system to be about 500 percent. 
This figure compares with delivery gradients of about 1 per- 
cent for surface irrigation systems, where the water at the 
point of delivery needs only to be approximately one foot 
higher than the field surface. After delivery, the water does 
its own spreading by means of overland flow in furrows, 
borders, or other predetermined paths. 
The area covered per sprinkler being restricted, the 
choice of design of a system is between many sprinklers 
with no moves requiring a high initial investment, and few 


Saisie irrigation’s role in present American agri- 


Paper prepared expressly for AGRICULTURAL ENGINEERING. 
Preliminary report was presented at Southeast Section Meeting, 
Birmingham, Ala., February, 1957. 


The authors—HERMAN BouwER and J. O. HELMS—are, respec- 
tively, associate agricultural engineer and superintendent, agricul- 
tural engineering farm unit, Alabama Polytechnic Institute, Auburn. 


Fig. 1 Example of layout of sys- 
tem with branched laterals. The 
length of the branches is equal to 
the distance between successive 
sprinkler settings 
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System of moving flexible irrigation tubing shows 
definite saving in labor. Economics involved 
depends directly upon useful life of pipe 


sprinklers with many moves requiring a large amount of 
labor. This article deals primarily with the latter alternative 
because it is used most frequently for field-scale irrigation of 
agricultural crops. 

If only sprinklers were to be moved, the operation of 
a sprinkler system would not be much of a chore. The 
necessity of carrying one or more sections of metal pipe 
with each sprinkler, however, causes the job to be time con- 
suming and strenuous. This is often aggravated by disagree- 
able working conditions such as high temperature, high 
humidity, tall crops, wet foliage, and muddy ground. Com- 
plete mechanization of moving metal pipe with universal 
applicability is difficult because the pipe is rigid, the sections 
have to be coupled and uncoupled manually, and the moving 
distances are unfavorable. Therefore, the following im- 
provements can be made: 


(a) Develop a system whereby sprinklers can be moved 
without handling rigid pipe and without a dense 
network of pipe lines. 


(6) Develop a lateral that can be moved mechanically 
regardless of moving distance and crop height. 


Objective (a) can be obtained by using branched laterals 
(Fig. 1). The sprinklers are mounted on tripods (Fig. 2) 
and connected to the lateral with sections of flexible hose. 
The length of these sections may be equal to or a multiple 
of the distance between consecutive sprinkler settings. With 
the branches equal to the distance between settings, three 
sprinkler settings are obtained for each position of the 
lateral (Fig. 1). For each move of the lateral, there are two 
sprinkler moves consisting only of carrying tripods and 
sprinklers while flexible hose is dragging behind. Quick 
couplers are used to connect the branches to the lateral (Fig. 
2). In case of row crops, a row direction perpendicular to 
the lateral permits the operator to walk between rows when 
moving sprinklers. 

The second objective (4) can be reached by using a flex- 
ible lateral that can be wound on a reel, moved to, and 


AGRICULTURAL ENGINEERING * NOVEMBER «+ 1957 


ag an ee | | i | . ~ 
14 ee | 
be aoe 
\ ea 
1% * ae Seat 
a ue 
‘ a iy 
| BP oy. 
gine oe ; 
t i 
ee < 
8 pos 
BRANCH My A E \F ,D ‘ rt 
as A as * aA En, 
, Sw 4°3 o SE ni a oS oe 
es aye ny ’ a’ ey °<95 5 . ’ ‘ aie 
E 4 AH AS Aas A ‘a 
— <i: 54 / Oy =< secre oe <= ae . Bar 
1 2 3 3 a 6 so) 
ry A A AZ A sae 
tf ----- / eo esc te 
: LATERAL s ee 
A A A Ma A be 
z MG. -------/-)%, (Se -- ge ----- - 9 ec 
7 B MAIN CRegvALvE TEE ee 
: = a es 
4 te 


1957 * NOVEMBER * AGRICULTURAL ENGINEERING 


> 


oo 8 


793 


Fig. 2 (left) Tripod-mounted sprinkler, and quick-coupler connection between branch and lateral. Position of sprinkler is example of No. 
2 in Fig.1 * Fig. 3 Reel for winding (center) and unwinding (right) flexible lateral 


rolled out at a new position (Fig. 3). In tall crops, alleys 
are necessary for the laterals so that they can be moved with 
a tractor and reel. 

The two objectives can be applied separately or in com- 
bination so as to give the following laterals: 


e Flexible laterals with branches (branched flexible 
laterals). 


e Aluminum laterals with branches (branched alumi- 
num laterals). 


¢ Flexible laterals without branches (flexible laterals). 


Experimental Systems and Labor Requirements 

The labor requirements of irrigation with branched 
flexible laterals and branched aluminum laterals were com- 
pared with a hand-move aluminum lateral in tall drilled 
corn. The labor requirements with flexible laterals without 
branches were determined in pasture, since this type of lat- 
eral tends to be more applicable to low-growing crops (dis- 
cussed under subhead, Selection of System). In each case, 
the sprinklers were spaced 60 ft in the line and 80 ft be- 
tween lines. 

The branches for the systems with branched flexible 
laterals and branched aluminum laterals consisted of 90-ft 
sections of 1-in flexible black polyethylene pipe. The same 
material in a 2-in size was used for the flexible lateral, 
which was 390 ft long. Galvanized steel tees with 1-in out- 
lets for connecting riser quick-couplers were placed in this 
lateral at 60-ft intervals. The laterals used in the aluminum- 
branched-lateral system and in the conventional hand-move 
system consisted of 20-ft sections of 3-in aluminum pipe. 

The reel for moving the flexible lateral had a diameter 
of 6 ft, and was driven by a pulley mounted on one of the 
trailer wheels (Fig. 3). Pulley sizes were selected to make 
the peripheral speed of the winding surface of the reel 
slightly higher than ground speed. The necessary tension in 
the lateral and the necessary slippage of the belt while 
winding or unwinding the pipe were obtained by using a 
flat belt and a cable-controlled idler arrangement. Tractor 
speed during coiling and uncoiling was approximately 
2 mph. Uneven winding of the pipe was avoided by steer- 
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Fig. 4 (Upper left) Moving tripod and sprinkler to new position, 
letting flexible tubing drag * Fig. 5 (Upper right) Pulling branch 
through for connecting sprinkler to lateral in new position * Fig. 6 
(Bottom) Moving flexible lateral. Operator stops to collect quick 
coupler and to load tripod on rack without leaving tractor 
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. . . Flexible Tubing 


ing the tractor. The riser quick-couplers were removed be- 
fore rolling the lateral on the reel to avoid damage to the 
plastic pipe. Since the branches prevented the quick-couplers 
from working loose, hand-tight fastening of the quick- 
couplers was sufficient. If the parts of the spokes extending 
beyond the winding surface of the reel are removable and 
the reel is detachable, the coil can be slipped off the reel. 
This may be of advantage for storing the pipe in case of 
systems with more than one lateral or for using the trailer 
for other purposes. 


Labor Requirements with Branched Flexible Laterals 


The initial position of the branched lateral is indicated 
by solid lines in Fig. 1. The reel was parked at A after un- 
coiling the lateral. The moving operations were performed 
by one man. Average labor requirements were: 


Man-hours 
per acre 
Closing valve at head of lateral, moving sprinklers from 


position 1 to 2 (Fig. 4), and reopening valve . 0.2 


Closing valve at head of lateral, moving sprinklers from 
position 2 to 3, and reopening valve - 02 


Closing valve at B, walking down the lateral, discon- 
necting branches from lateral, and collecting riser quick- 
couplers; placing quick-couplers in a box on tractor, 
bringing tractor and reel in position for rolling in la- 
teral, fastening end of lateral to reel, rolling in lateral 
from A to B, disconnecting lateral from main at B, 
moving from B to C, connecting lateral to main at C, 
rolling out lateral to D : |e ES 


Walking from D to E, moving sprinkler to F while 
letting plastic hose drag, pulling branch through to D 
(Fig. 5), and connecting branch to lateral with quick- 
coupler; carrying rest of quick-couplers to G, walking 
to H, moving sprinkler to I, and connecting branch at 
G; taking rest of quick-couplers, walking up the line, 
and connecting each sprinkler in order; turning on 
valve at C fa ee a ee ee es Phos Oe 


Total number pf man-hours for complete cycle of three 


moves i2 


Average number of man-hours per acre per irrigation . 0.4 


Labor Requirements with Branched Aluminum Laterals 

The layout of this system was the same as shown in 
Fig. 1. The flexible lateral moved by a reel was replaced by 
an aluminum lateral moved by a tractor and trailer. The 
sprinkler moves were identical to the sprinkler moves with 
branched flexible laterals. Using one man for moving the 
sprinklers and two men for moving the aluminum lateral, 
the labor requirements with this system were: 


Man-hours 

per acre 
Moving sprinklers from position 1 to 2 . @2 
Moving sprinklers from position 2 to 3 - 02 
Moving sprinklers from position 3 to 4 0.5 


Loading aluminum pipe on trailer, moving 240 ft, and 


laying out pipe at new position . 0.9 
Total number of man-hours for complete cycle of three 

moves Mariel? Yess od ‘ 1.8 
Average number of man-hours per acre per irrigation 0.6 


Labor Requirements with Flexible Laterals 

No branches were used in this system. The tripods were 
set up over the flexible lateral, which was moved by the reel 
for every sprinkler move. Short sections of plastic hose were 
used to connect the sprinklers to the lateral (Fig. 6). Tri- 
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pods with sprinklers and plastic hose were loaded and moved 
on a rack constructed over the hood of the tractor. Off- 
setting the tripods a few feet from the lateral enabled the 
operator to load the tripods without leaving the tractor (Fig. 
6). With one man doing the job, labor requirements were: 

Man-hours 


per acre per 
irrigation 


Closing valve at head of lateral, walking down the line, 
disconnecting, removing and placing quick-couplers on 
top of tripod; rolling in lateral while stopping every 
60 ft to collect quick-couplers (Fig. 6) and to load 
tripods ; rolling out lateral at new position while throw- 
ing off a tripod and quick-coupler every 60 ft, parking 
reel at end of line, walking back, setting up tripods and 
connecting plastic hose to lateral, and turning on valve 0.7 


The labor requirements of moving aluminum laterals by 
hand in tall drilled corn were 1.0 man-hours per acre per 
irrigation, using one man per lateral. The lateral was placed 
at a right angle to the row direction. The pattern of alleys 
in the crop was the same as in the branched-lateral layouts, 
i.e. at distances of 240 ft. 


In addition to the number of man-hours, the amount of 
human energy required for operating a sprinkler system is 
important. Flexible laterals and branched flexible laterals 
completely eliminated the need for handling metal lateral 
pipe (moving a 3-in aluminum lateral by hand required 
carrying of about 350 lb of pipe a distance of 80 ft per acre 
per irrigation). With branched aluminum laterals, manual 
handling of lateral pipe was limited to uncoupling, loading 
on and unloading from a trailer, and coupling the pipe 
sections. Calculated walking distances required for operat- 


ing the different systems in tall row crops are presented in 
Table 1. 


TABLE 1. CALCULATED WALKING DISTANCES FOR 
OPERATING DIFFERENT SPRINKLER SYSTEMS 


(Figures are based on a sprinkler spacing of 60 x 80 ft and a 510-ft 
lateral, which covers one acre per setting) 


Walking distance 
in man-ft per 
acre per irrigation 


Hand-move lateral (one man) 


20-ft sections of pipe . 6,200 
30-ft sections of pipe . 4,760 
Branched flexible lateral (one man), average per 
cycle of three moves . . . ... . 2,940 
Branched aluminum lateral (one man for moving 
sprinklers, two men for moving lateral), average per 
cycle of three moves ~- Pita = Se 
Flexible lateral (one man) 1,020 


Design of Branched Flexible Laterals 

Practical application of flexible tubing in sprinkler irri- 
gation may be limited to the use of smaller pipe sizes because 
of such factors as weight, cost, allowable pressures, and flexi- 
bility. With branched laterals, however, it is technically pos- 
sible to offset excessive pressure variations in the lateral by 
proper selection of pipe sizes for the branches. This enables 
use of smaller pipe diameters for branched laterals than for 
laterals with the sprinklers directly mounted on the line. In 
case of aluminum branched laterals, a choice can be inade 
between a conventional design and a design for use of 
smaller pipe diameters with equalization of sprinkler pres- 
sures by controlled friction losses in the branches. The 
latter is essentially a trial and error procedure, since sprin- 
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Fig. 7 Friction loss in 114 and 2-in polyethylene tubing (based on 
chart by Southwestern Plastic Pipe Co.) 


kler pressures, discharges, and pipe sizes are interrelated and 
initially unknown. In the solution of the problem, the hy- 
draulics of the branched lateral is calculated for several care- 
fully selected assumed starting values. The desired operat- 
ing conditions are then determined by interpolation. This 
procedure is illustrated by the following example. 


Problem: 


To design a branched flexible lateral using black polyethylene 
tubing with a maximum working pressure of 65 psi. The max- 
imum difference between pressures at the sprinklers is 20 ee. 
cent of the average sprinkler pressure of 40 psi. The sprinkler 
spacing is 60 x 80 ft, the desired application rate 0.3 in per hr, 
and the length of the lateral 510 ft. 


Solution: 


The following information is used in the solution of the 
problem: 


1 A graph showing the relation between friction loss and dis- 
charge per 60-ft pipe for the sizes that may be suitable for the 
lateral (Fig. 7). 


2 A graph showing the relation between discharge and pressure 
for the sprinkler selected (Fig. 8). 


3 A graph showing the relation between the pressure at the 
beginning and at the end of the branch for different pipe sizes and 
for the sprinkler selected (Fig. 9). This graph is constructed by 
assuming a number of sprinkler discharges. The friction losses in 
the branches for these discharges are determined by appropriate 
tables or formulas. These losses are then added to the correspond- 
ing sprinkler pressures as obtained from Fig. 8 to give the pressures 
at the beginning of the branch. 

Discharges and pressures in the branched lateral are cal- 
culated for several assumed pressures at the last sprinkler. 
The computation starts at the end of the line and progresses 
in an upstream direction. Proper pipe sizes for an approxi- 
mately uniform sprinkler performance are selected during 
the process of calculation. Because of low discharges at the 
end of the lateral, 1%4-in pipe is used for the final 180 ft. 
The calculation proceeds as follows (Fig. 10). 


psi gpm 
Assumed pressure at sprinkler No. 9 38.0 
Pressure at beginning of branch No.9 (from Fig. 9) 42.5 
Discharge in section 8-9 of lateral (from Fig. 8) 14.8 


Friction loss in section 8-9 of lateral (from Fig. 7) 0.5 


Pressure at beginning of branch No. 8 (sum of pres- 
sure at beginning of branch No. 9 and friction 
loss in section 8-9 of lateral) 


Pressure at end of branch No. 8 (from Fig. 9) 
Discharge from sprinkler No. 8 (from Fig. 8) 


Discharge in section 7-8 of lateral (sum of dis- 
charge in section 8-9 of lateral and — 
from sprinkler No. 8) ; 


Friction loss in section 7-8 of lateral (from Fig. ei 1.4 
Pressure at beginning of branch No. 7 . 44.4 


43.0 
38.5 
14.9 


29.7 
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IN GPM 
N 


DISCHARGE 


20 30 40 50 60 
NOZZLE PRESSURE IN PSI 
Fig. 8 Discharge as a function of pressure for a sprinkler with 72 
in x %4g@ in nozzles (based on table in Rainbird catalog for sprinkler 
No. 70B) 


This process is continued until the head of the lateral is 
reached (pressure recovery caused by velocity reduc- 
tion and friction losses in fittings and bends is neglected). 
The results of the completed calculation (Fig. 10) give an 
average sprinkler pressure of 41.6 psi. A second trial with 
an assumed pressure at sprinkler No. 9 of 35 psi resulted in 
an average pressure of 38.1 psi. Interpolation gives a value 
of 36.6 psi for the desired pressure at sprinkler No. 9. Cal- 
culation of pressures and discharges at this value shows that 
the design requirements are practically obtained (Fig. 10). 
The average sprinkler pressure is 39.9 psi, the maximum 
difference between sprinkler pressures is 7.9 psi or 19.7 per- 
cent of the average sprinkler pressure, and the pressure at 
the beginning of the lateral is 0.2 psi below the maximum 
working pressure of 65 psi. 

In practice, the trial and error procedure with interpola- 
tion for designing branched laterals may not be necessary. 
Since flow velocities in the tubing and in the jet as it leaves 
the nozzle of the sprinkler both vary with pressure head 
raised to a power equal or close to 0.5, the pressure ratios in 
the branched lateral remain relatively unaffected by the 
actual level of the operating pressures. Therefore, the de- 
sired operating conditions for the branched lateral may be 
obtained after one trial by a process of linear adjustment of 
the pressures and square-root adjustment of the discharges. 


x 
° 


8 


gy 
fo} 


b 
° 


20 

---— }-1N PIPE 

—-—45 FT OF 3-IN @ 45 FT OF I-IN PIPE 
* I-IN PIPE 


PRESSURE AT HEAD OF 90 FT BRANCH IN PSI 
we 
° 


° 10 20 3» 40 50 60 
PRESSURE AT SPRINKLER IN PSI 


Fig. 9 Relation between pressure at beginning of branch and at end 
of branch for several pipe sizes and sprinkler of Fig. 8 (based on 
table by Southwestern Plastic Pipe Co. and Fig. 8) 
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. . « Flexible Tubing 


Selection of System 


Where application of flexible tubing is technically pos- 
sible, the selection of equipping a sprinkler system with con- 
ventional, branched flexible, branched aluminum, or flex- 
ible laterals depends on the following factors. 


¢ Yearly operating cost as determined by fixed and 
operational cost. 


* Possibility of difference in returns from irrigation due 
to influence of human effort for operating system on 
utilization of irrigation system. 


e Effect of type of lateral on human energy require- 
ments for moving sprinklers. 


Limited experience with flexible tubing makes estimat- 
ing depreciation periods difficult. It is possible, however, to 
estimate the number of years (symbol N) that the flexible 
tubing must last for equal net profit from irrigation as com- 
pared with conventional laterals. Because of the great 
variety of conditions and the many factors involved, each 
case constitutes an individual problem and must be con- 
sidered as such. For this reason, the discussion of economic 
aspects is limited to a simplified analysis for a hypothetical 
case. 

The effects of the type lateral on the degree of utilization 
of the irrigation system and the resulting returns from irri- 
gation are difficult to express in concrete values. The same 
is true for the effect of the type lateral on the human energy 
requirements. Consequently, the selection of the system is 
at least in part governed by personal views of the irrigator. 
Utilization of equipment and human energy requirements 
are factors that tend to weigh more heavily where suitable 
labor for operating sprinkler systems is difficult to obtain. 

The economic analysis is limited to conventional, 
branched flexible, and branched aluminum laterals. These 
laterals are of a more universal applicability than flexible 
laterals, which need to be moved with every sprinkler move. 
This moving requires room at each sprinkler setting for the 
tractor and reel, which may be objectionable in tall crops 
where alleys cause losses of irrigated crop land. The lateral 


BRANCH & SPRINKLER NO. ! 2 3 a 5 6 F 3 
GPM IN LATERAL 140.0 1236 1079 920 766 606 449 
PSI IN LATERAL 676 641 586 542 509 486 471 444 


SIZE OF LATERAL (INCHES) 
SIZE OF BRANCH (INCHES) 


2 


PS! AT SPRINKLER 462 425 433 408 436 422 397 
DISCHARGE IN GPM 164 157 189 154 60 87 152 
BRANCH & SPRINKLER NO. ! 2 3 a 5 6 7 
GPM IN LATERAL 137.0 1209 1055 899 749 593 440 291 


Psi IN LATERAL 64.8 615 56.1 5si9 = 48.8 


46 42 426 


SIZE OF LATERAL (INCHES) 
SIZE OF BRANCH (INCHES) 


PSI AT SPRINKLER 
DISCHARGE IN GPM 16.1 15.4 15.6 15.0 15.6 153 149 
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without branches is also handled more frequently than 
branched laterals, which may adversely affect the useful life 
of the flexible tubing. Absence of branches also limits the 
use of smaller pipe sizes for the lateral, since excessive pres- 
sure variations cannot be as easily offset as by controlling 
friction losses in the branches. Traction problems on irri- 
gated land may be more serious with flexible laterals than 
with branched flexible laterals, since the latter afford drain- 
age of the soil near the lateral for a period at least equal to 
one sprinkler setting before the lateral needs to be moved. 


The analysis applies to the following conditions: 


Shape of field . rectangular 

Size of field 64 acres 

Dimensions of field . 1,080 x 2,580 ft 

Main line . 2,510 ft of 6-in pipe in center of 
field 

Laterals 4 laterals of 510 ft each, symmet- 
rically arranged on main 

Sprinkler spacing 60 x 80 ft 

Application rate . 0.3 in per hour 

Amount per application 2 in 

Number of sprinkler moves 2 per day 

Static lift 23 ft 

Distance to water source 50 ft from edge of field 


The conditions in this case, i.e. low application rate, 
medium pressure sprinklers, long main, and laterals of 
limited length are favorable for use of flexible tubing. 


Major cost figures for a conventional system and a 
branched-flexible-lateral system for this field are shown in 
Table 2, which excludes items that both systems have in 
common. A depreciation period of 15 years is used for all 
equipment other than the flexible tubing which in this case 
is black polyethylene pipe. The number of man-hours em- 
ployed in the calculation of labor costs are those observed at 
the API agricultural engineering farm unit in tall corn, and 
mentioned under.‘‘Experimental Systems and Labor Require- 
ments.” Equating the total yearly cost figures for each sys- 
tem gives for N a value of 9.6 years. Counting labor at 
$1.50 per hour instead of $1.00 per hour reduces N from 
9.6 to 6.8 years. 


148 
425 


Fig. 10 First trial (above) and 
final solution (below) of hydrau- 
lics of branched flexible lateral 
8 9 
145 
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TABLE 2. APPROXIMATE COST FIGURES FOR CONVEN- 
TIONAL AND BRANCHED-FLEXIBLE-LATERAL SYSTEMS 


(based on estimated and list prices) 


Initial 
cost, dollars 


Cost per 
year, dollars 
CONVENTIONAL SYSTEM WITH ALUMINUM LATERALS 


2,040 ft of 3-in aluminum pipe with cou- 
plers, riser quick-couplers and 6-ft riser 


pipes . 1,850 12S 
32 6-in control valves at $35 per valve . 1,120 75 
Pump and power unit (Diesel, 548 gpm at 
135 ft} ‘ ‘ . 5 5 3,500 233 
Fuel cost (5 irrigations or 560 pump-hours 
per year, 2.2 gal per hour at 15c per gal) 185 
Labor cost (5 irrigations of 64 acres, 1.0 
man-hours per acre per irrigation at $1 
per hour) oa ty ee dae 320 
TOTAL PER YEAR 936 


SYSTEM WITH BRANCHED FLEXIBLE LATERALS 
Polyethylene pipe, adapters, fittings, quick- 
couplers, and tripods for 4 laterals as in 


Fig. 10 2,300 2,300/N* 
11 6-in control valves at $35 per valve... 385 26 
Trailer and reel for moving lateral . 300 20 
Pump and power unit (Diesel, 548 gpm at 
200 ft) ao he Opes 4,300 287 
Fuel cost (5 irrigations or 560 pump-hours 
per year, 2.8 gal per hour at 15c per gal) 235 
Labor cost (5 irrigations of 64 acres, 0.4 
man-hours per acre per irrigation at $1 
per hour, neglecting cost of using tractor) 128 
TOTAL PER YEAR 2,300/N +696 


*N is equal to minimum number of years of useful service necessary 
for equal net profit from irrigation. 


Increased utilization of an irrigation system may affect 
the economic aspects in one or both of the following re- 

spects: (a) greater capacity of the system by increasing the 
number of moves per day but keeping the irrigation fre- 
quency the same, (b) higher level of irrigation by reducing 
the irrigation frequency. 

Greater capacity of the system and higher level of irri- 
gation both result in more pump-hours and normally in 
increased total returns. If for instance 5 irrigations are nec- 
essary for optimum crop production, and this number can 
be applied with branched flexible laterals, but only 3 irriga- 
tions are possible with a conventional system, and assuming 
that the corresponding difference in financial returns is $20 
per acre per year, N would be reduced from 6.8 to 1.7 years 
for the example in question. 

The labor requirements in this economic comparison 
were determined on firm soil. Moving sprinklers on soils 
that are muddy after irrigation will probably require more 
time. The walking distance per irrigation is largest for the 
conventional system (Table 1). Therefore, adverse soil 
conditions will tend to affect the labor requirements for 
moving aluminum laterals to a greater degree. Consequently, 
N will be less where walking speeds are limited by the con- 
dition of the soil after irrigation. 

The cost of equipping the aluminum laterals in Table 2 
with 90-ft branches of 1-in black polyethylene tubing is 
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estimated at $720 for the 36 sprinklers, including tripods 
and fittings. The friction losses in the branches are about 
4.5 psi, or 6.7 percent, of the total dynamic head for the 
conventional system. Since this will probably not require a 
larger pump and power unit, there is only an increase in 
pumping costs due to increased fuel consumption. This 
amounts to about $2.50 per irrigation for the 64 acres. 

Where an existing conventional system is converted into 
a branched-aluminum-lateral system, there is no reduction in 
the number of control valves to help offset the cost of the 
branches. In that case, the number of irrigations in which 
the reduction in labor requirements pays for the branches 
(labor at $1 per hour) is computed as 


720/{64X 1X (1.0—0.6) 


2.50} =31 irrigations. 


Plastic branches have been used successfully at the API 
agricultural engineering farm unit since the beginning of 
1956. 

In case of a new branched-aluminum-lateral system, 
there is a saving of 21 main-line control valves, which at an 
estimated cost of $35 per valve, entirely offsets the cost of 
the branches for this example. 


Summary 


Flexible tubing was used in an experimental sprinkler 
system in the form of branched flexible laterals, branched 
aluminum laterals, and flexible laterals. The labor require- 
ments with branched flexible and branched aluminum lat- 
erals for irrigation of tall corn were 0.4 and 0.6 man-hours 
per acre per irrigation, respectively, as compared with 1.0 
man-hours with a hand-move aluminum lateral. Flexible 
laterals required a moving time of 0.7 man-hours per acre 
per irrigation in pasture. Use of flexible tubing also elim- 
inated the need for carrying metal lateral pipe, and reduced 
the walking distance for moving sprinklers. 

Smaller pipe sizes can be employed for laterals equipped 
with branches, since excessive pressure variations in the lat- 
eral can be offset by controlled friction losses in the branches. 
The design procedure for branched laterals is discussed and 
illustrated with an example. 


An economic analysis for a hypothetical case with black 
polyethylene pipe as flexible tubing shows that the estimated 
useful life of the branched flexible lateral necessary for 
equal net profit as compared with a conventional system 
must be 2 to 10 years, depending on cost of labor and 
equipment utilization. Cost estimates for a branched- 
aluminum-lateral system for the same case shows that the 
cost of the branches was entirely offset by the saving in 
control valves. Because of difficulty in assigning concrete 
values to the effect of use of flexible tubing on the utiliza- 
tion of the system and on the human energy requirements 
for operating the system, the selection of using flexible tubing 
must be partially guided by personal views of the irrigator. 


Black polyethylene tubing was used in an experimental 
system to determine principles of operation and labor re- 
quirements. In selecting or developing flexible tubing for 
use in sprinkler irrigation, working pressure, durability, 
available sizes, flexibility, weight, and cost are factors to be 
considered. The results with the experimental systems indi- 
cate, however, that suitable flexible tubing may serve as a 
tool for improving the labor aspects of irrigation with port- 
able sprinkler systems. 
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Harvesting and Curing 
Aromatic Tobacco 


Harvesting and curing processes, as well as labor re- 
quirements and return per acre, are presented for a rela- 


tively new but important crop in American agriculture 


blended with domestically grown tobacco in the manu- 
facture of American cigarettes. Aromatic tobacco is 
largely responsible for the added flavor and aroma in most 
popular brands of blended cigarettes. At present, the manu- 
facturers of these cigarettes use more than 80 million 
pounds of aromatic tobacco per year, most of which is being 
imported from Turkey and Greece. Less than 1 percent of 
this demand is now being produced in the United States. 
Aromatic tobacco, often referred to as Turkish tobacco 
(Fig. 1) was first grown in this country at Duke University 
in 1939 on an experimental basis. Since that time limited 
research has been in progress at the Virginia, North Caro- 
lina, and South Carolina Agricultural Experiment Stations 
(1, 2, 3).* Increased interest in the crop in recent years has 
stepped up research activity in Virginia and in South Caro- 
lina. In 1950 field tests on curing aromatic tobacco were 
started in Virginia (4,5), and laboratory studies were started 
in 1956 (6). 
This article presents pertinent information on some of 
the requirements for producing the crop, particularly as re- 
lated to harvesting and curing. 


van more than 35 years aromatic tobaccos have been 


Paper presented at a meeting of the Southeast Section of ASAE, 
Birmingham, Ala., February 1957. 
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The major operations in farm processing of aromatic to- 
bacco are shown in Fig. 2. These operations in the order in 
which they are performed are: (a) Harvesting leaves. (b) 
Wilting, yellowing and curing. (c) Bulking and baling. 
(d) Storage and marketing. 


Labor Requirements 

Aromatic tobacco is a relatively small plant, and the 
largest leaves are only about the size of a man’s hand. Sixty 
to seventy thousand plants are grown on one acre of land, 
and approximately 36 leaves are harvested from each plant 
during six or seven primings. At the present time the pro- 
duction of aromatic tobacco involves the use of hand labor 
primarily. Mechanical transplanters that can be slowed down 
to allow the necessary rate of planting are being used success- 
fully in setting the plants. Handsetting an acre of aromatic 
tobacco requires about 210 man-hours of labor, whereas a 
mechanical transplanter requires only 95 man-hours. The 
labor required in each month during the growing, harvest- 
ing, and curing seasons is shown in Fig. 3, (4). The peak 
occurs in July and August, the harvesting and curing season. 

Approximately 200 man-hours of labor are required to 
grow an acre of aromatic tobacco to harvesting stage. The 
major operations of harvesting and processing, including 
marketing, consume a little over 400 man-hours as shown 
in Fig. 2. A typical, well-managed acre of aromatic tobacco 
produced by an experienced grower requires a total of ap- 
proximately 614 man-hours of labor. Without the use of 
the mechanical transplanter the total would be about 730 
man-hours. Compared to the labor required to produce flue- 
cured tobacco, it is noted that on 120 farms (7) in southern 
Virginia and northern North Carolina in 1949 that 596 man- 
hours of labor were required per acre of flue-cured tobacco 


STORAGE 
Fig. 2 Major operations in farm 
AND processing of aromatic tobacco 
MARKETING with approximate man-hours to 
accomplish each operation 
6 MAN-HOURS 
PER ACRE 
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Fig. 4a (Left) Placing leaves on 

wires in preparation for curing. © 

Fig. 4b (Right) Leaves on wilting 
rack in wilting shed 


with the use of mechanical transplanters. In eastern North 
Carolina in 1952 man-hours of labor required to produce 
one acre of flue-cured tobacco were 482 (8), and by 1956 in 
the same area this figure had been cut to 389 man-hours. 
New techniques and developments through research and ex- 
perience can certainly be counted on to reduce the labor re- 
quirements for producing the aromatic tobacco crop in 
future years. 


Harvesting the Leaves 

Aromatic tobacco is harvested by priming the mature 
leaves from the plant as they ripen. Priming is the removing 
of all mature leaves from the plants in the entire field at one 
time. When the leaves are ready to be primed they are 
still green with a greenish yellow tint. When maximum yield 
and quality are to be realized it is of utmost importance that 
aromatic tobacco leaves be harvested at the proper time. 

Approximately six leaves are removed from a tobacco 


MAN-HOURS PER ACRE 


2B: 


SEPT OCT WOV. DEC. 


MONTHS 
Fig. 3 Labor distribution by months on one acre of aromatic 


tobacco. Shows 95 man-hours required to transplant one acre with 
mechanical transplanter in May 
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plant at each priming. Primings occur successively 5 to 8 
days apart. Primed leaves are kept in the hands, with stems 
aligned, and are placed on 27-in long wires by piercing a 
handful at a time. Up to 100 leaves (Fig. 4A), depending 
on size, are placed on the No. 10 galvanized wires which 
are designed to fit into racks, or frames. The loaded wires 
are removed from the fields as the racks are filled, and are 
taken to the wilting shed (Fig. 4B). 

Because of the great number of plants per acre and more 
leaves per plant, it takes longer to harvest aromatic tobacco 
than it does other types (Fig. 5). 


Wilting 

Wilting begins when the aromatic tobacco leaf is re- 
moved from the plant. It should be allowed to take place in 
a relatively cool, shaded area where air is free to move 
through the tobacco leaves. Before the tobacco is placed in 
the wilting shed the loaded wires need to be spaced in the 
racks so the leaves do not overlap those on adjacent wires or 
racks. During this wilting period, usually lasting 36 to 
72 hr, the tobacco loses about three-fourths of the water that 
was in it when placed in the shed, and the leaves change 
from green to yellow. Relative humidity of 60 to 80 percent 
in the wilting area appears to be optimum, although quite 
difficult to maintain. Two inches of sawdust on the floor of 
the wilting shed, wetted down as required, is helpful in 
keeping the humidity up in dry weather. Extended periods 
of wet weather, and high relative humidity require spacing 
the tobacco farther apart for greater air circulation. During 
wilting the tobacco leaves should be examined frequently. 
Should water in any form appear on the surface of the leaves 
the tobacco should be moved immediately into the barn and 
curing begun. 


Curing 

Early curing procedures in this country were patterned 
after those used in Turkey, where the tobacco was strung on 
strings, fastened to sticks, and cured in the sunshine. Be- 
cause of different climatic conditions here it was necessary 
to provide racks so the tobacco could be moved under 
shelter at night, or when the weather was unfavorable 
for curing out of doors. Even so, extended periods of damp, 
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Fig. 5 Approximate number of man-hours required to harvest aro- 
matic re na by hand as compared with hand harvesting other 
types of tobacco 


rainy weather slow down the curing of the tobacco, and often 
cause severe damage to one or more curings each season. 
These experiences have led to the use of supplemental heat 
in the curing of aromatic tobacco. 

After the wilting process has taken place the tobacco is 
put in a special barn to finish curing. This usually takes 6 to 
8 days, depending on the curing facilities and the weather 
conditions during the curing period. Aromatic tobacco barns 
are designed to hold one priming of tobacco. Usually by the 
time one priming has cured, another is ready to be put in 
the curing barn. The use of thermostatically controlled heat 
helps to shorten the curing time by making a continuous 
process, anu insures against leaf damage in the curing barn. 

The curing barn for aromatic tobacco need not be an ex- 
pensive building. It should be of such size as to accommo- 
date the grower’s crop (10). Often some existing structure 
on the farm can be made suitable for use as a curing barn. 
Present methods of curing make use of heat and forced-air 
circulation, so it is necessary that the curing space be reason- 
ably tight, and that doors and ventilators fit well when 
closed. 

The most generally accepted aromatic tobacco curing sys- 
tem in this country includes the use of an oil-burning, forced 
warm-air furnace. Heated air is forced in at the top of the 
curing barn and travels downward through the tobacco to 
metered air outlets around the bottom of the barn (10, 
11). Temperature inside the curing barn may not exceed 
100 F without damage to the tobacco being cured. When 
this system is used there is about one complete air change 
per minute in the curing barn. 
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Fig.6 Experimental curing barn using forced ventilation and 
electric strip heaters for supplemental heat 
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Aromatic tobacco has been cured in an experimental barn 
successfully for the last 5 or 6 years (Fig. 6), using forced 
air at the rate of 2 air changes per minute, plus only a rela- 
tively small amount of supplemental heat (5, 12). The 
curing barn was built tight, insulated, and designed for re- 
circulation of the heated air. It had a false floor, with meter- 
ing cracks designed to provide uniform distribution of air 


‘from the plenum chamber underneath. A 24-in propeller 


fan was used for moving approximately 6000 cfm of air into 
the plenum. Two electric heating elements, totaling 5,000 
watts capacity, were placed in front of the fan to provide the 
supplemental heat. 


Bulking Down Before Baling 


When the tobacco in the barn has cured properly the 
leaves should be dry enough to rattle when handled but not 
so dry that they will crumble, or break to pieces. The wires 
of tobacco should be removed from the curing racks keeping 
the different primings separated. The day before the tobacco 
is to be baled the wires of tobacco should be bulked down. 
This is done on a dry floor or platform where air is free to 
pass around the bulk. The wires and leaves are kept straight 
in layers so that the completed bulk will be 2 to 3 ft high. 
The pile of tobacco is covered with something like cotton 
sheeting and then boards are placed on top to press it down 
with 10 to 15 lb of weight. 


Baling 


Aromatic tobacco is packed into special bales that weigh 
from 20 to 25 lb, as shown in Fig. 7. These are temporary 
packages, marked to show priming, that are convenient to 
handle by the grower as well as the buyer. The bales pro- 
vide some protection to the tobacco from excessive moisture 
gain or loss, and from physical damage. Aromatic tobacco 
handles well and can be baled properly when the wet basis 
moisture content is between 12 and 18 percent. The leaves 
crumble if the moisture content is below 12 percent, and the 
baled tobacco is likely to mold if moisture content is above 
18 percent wet basis (6). 

In order to properly bale aromatic tobacco it is necessary 
to use a specially designed press. The press can be made 
of plywood, and consists of a rectangular box 12 in wide by 
28 in long and 20 in high, inside dimensions, and without a 
bottom or top (Fig. 7). The press is used on a separate 
wood base that is slightly larger than its own bottom. The 
cover, or press board, used to press the tobacco down in the 
box, should be just slightly smaller than the inside dimen- 
sions of the press. Necessary also, to get a good solid bale, 
is an extension sideboard to add height to the press and allow 
space for compressing the tobacco to the bale box size (Fig. 
7). A burlap liner, made especially to cover this type of to- 
bacco, is placed in the press box. The tobacco leaves, a wire 
at a time, are then put in the press with the ends of the 
leaves lapped about one-third and the stems just touching the 
sides of the box. When the bale has been completed the 
press box is carefully removed at the same time the burlap 
liner is pulled tight around the bale of tobacco. The burlap 
is then laced from top to bottom on the sides and one end 
of the bale so that it will remain tightly packed. 


Storage of Bales 


The baled tobacco should be placed in a clean, dry build- 
ing that has a wooden floor well above ground level. They 
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Fig. 7a (Left) Press for forming 

bale of tobacco. © Fig. 7b (Right) 

Bale of aromatic tobacco ready 
for market 
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should be laid flat on the floor and turned over each day until 
the bottom side feels as dry as the top side. When they can 
be stacked three deep and turned every 3 or 4 days. Chang- 
ing positions of the bales should be continued in this man- 
ner until the tobacco is marketed. Every time the bales of 
tobacco are turned a check should be made for any sign of 
molding between the bales, or in the bales. Preliminary 
laboratory tests indicate that aromatic tobacco in bales may 
mold at temperatures of 60 to 80 F when the relative humid- 
ity remains high (6). 

Aromatic tobacco is sold in community centers in the 
areas where it is grown. Representatives of the buying com- 
pany grade each bale, tagged as to the priming, in the pres- 
ence of the grower. The price per pound paid to the grower 
for his tobacco is in accordance with contract prices per speci- 
fied grade provided the farmer before the crop was grown. 


Returns Per Acre 

Cash returns from aromatic tobacco depend on growing 
conditions, insect and disease infestations, and the attention 
given to the growing of the crop. An experienced grower, 
following recommended practices, could produce up to 
1,000 to 1,200 lb of aromatic tobacco on one acre of suitable 
soil during an average growing season. In this enterprise 
he would expend from 600 to 700 man-hours of labor, 
which would include all light work performed by women 
and children. Properly cured and cared for until marketing 
time, the tobacco would average from 90¢ to $1.00 per 
pound when sold. The return per acre over direct cash out- 
lay would be about $1,000.00. The estimated return per 
hour of labor performed, cash expenses deducted, would 
amount to about $1.50 (4) where 730 man-hours (hand 
setting) were required to produce the crop. With the use 
of mechanical transplanters the estimated return would be 
$1.90 per hour of labor expended. This return per acre 
compares favorably with estimated returns over direct cash 
outlay of $1.70 per hour of labor for flue-cured tobacco 
where partial mechanization is used (8). 
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Summary 


Aromatic tobacco, equal in quality to that imported, can 
be produced in the southeastern United States on mountain- 
ous and Piedmont type soils. A description of a harvesting 
and curing process, labor requirements and returns per acre 
were presented. Since production controls on aromatic 
tobacco can not be justified in the forseeable future, it will 
be an interesting new crop to watch. 
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Individual Spring-Release Beams 


for Moldboard Plows 


Richard T. Brown 


Member ASAE 


The author presents a problem pertinent to mounted 
and semimounted equipment, and offers a practical 


solution as a guide toward still further improvement 


from striking obstructions, such as stumps and 

stones, has been an age-old problem to man who has 
tilled the soil over the years. Many successful devices to 
cushion or reduce the impact loading on tillage equipment 
have been developed. A large number of patents have been 
issued on this subject, and several are dated prior to 1900. 
However, with tractors of greater horsepower and faster op- 
erating speeds, and farmers putting emphasis on more efh- 
cient operations, the search continues for a more effective 
solution to this problem. 


ter of earth-working tools by impact loading 


It is the purpose of this paper to discuss individual 
spring-release beams which a number of implement manu- 
facturers have incorporated in their moldboard plows within 
the past five years. This might appear to be a new develop- 
ment, but actually it is a very old idea applied to modern 
equipment. 

We first realized the need for a safety device of this 
nature when developing moldboard plows for three-point- 
hitch tractors within the 30-45-hp range. Other manufac- 
turers have also recognized this same problem and are utiliz- 
ing the elastic plow-frame principle, a spring-release device 
for the entire plow, and individual-beam shear pins. It is 
our opinion that the additional cost of an individual beam 
spring-release device can easily be justified by added operator 


Paper presented at the Golden Anniversary Meeting of the 
American Society of Agricultural Engineers at East Lansing, Mich., 
June, 1957, on a program arranged by the Power and Machinery 
Division. 

The author — RIcHARD T. BROwN — is general factory super- 
intendent of the Oliver Corp., South Bend, Ind. 
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Fig. 1 Plowing time is compared for spring-trip and spring-release 
plows 
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convenience and more positive protection to prevent operator 
injury or damage to tractor, plow and hitch. 

After the individaul spring-release beams were proven to 
be satisfactory on mounted plows, it was recognized that 
there would be several advantages of utilizing the same ar- 
rangement on drawn plows. First, the conventional break- 
away hitch would not be required, thereby eliminating the 
possibility of the plow becoming uncoupled from the tractor 
and requiring the operator to get off of the tractor to re- 
hitch the plow and recouple the hydraulic hoses. Second, it 
would provide more positive protection to the plow share 
and bottom on multiple-bottom plows, since the required 
tripping load for the individual spring-release beams would 
be independent of the draft requirements of the other 
plow bottoms. 

Without question this type of a safety device is a great 
convenience to the operator in stony fields. In comparison 
to the breakaway-type hitch a considerable saving of time 
may be realized. A number of time studies indicate that, 
when an obstruction disconnects the plow f rom the tractor, it 
requires approximately one minute for the operator of a 
tractor with a drawn plow to back up the tractor, dismount, 
rehitch the plow, recouple the hydraulic hoses, and mount 
the tractor. In contrast to this procedure it was found that 
with individual spring-release beams on a drawn plow the 
operator was able to back up the tractor and plow to relatch 
the tripped bottom in approximately eight seconds. 

Referring to Fig. 1, it can be seen that it will take 16.1 
percent longer to plow one acre with a two-bottom plow at 
ten trips per acre with a spring-release hitch as compared to 
a two-bottom plow with individual spring release beams, and 
for a three-bottom plow at ten trips per acre, 24.3 percent 
longer. It is obvious that with larger plows the individual 
spring-release beams become more advantageous. 

Considering current labor rates and the cost per hour of 
operating a large tractor and plow, it is apparent that a con- 
siderable saving can be realized by using a moldboard plow 
with this feature. Fig. 1 indicates the saving in time only, 
and does not include the saving in tractor fuel, repair parts, 
and the intangible advantages of operator fatigue and earlier 
seedbed preparation. 

There are several design considerations which require 
proper evaluation. First is the location of the horizontal 
pivot point which is probably the most controversial item. 
If the pivot point is located in a general area above the share 
point, the plow bottoms will rotate rearwardly with less ver- 
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Fig. 2 Tripping action for spring-trip plow 


tical travel (distance H, Fig. 3) in comparison to a pivot 
point location above and to the rear of the top edge of the 
moldboard (distance H, Fig. 2). 

This can be an important consideration in five and six- 
bottom plows if the share section and the share fasteners are 
not of sufficient strength to lift the plow frame as indicated 
in Fig. 2. This problem is more pronounced on the middle 
plow bottoms since a large percentage of the weight of the 
plow is raised during the tripping operation. The pivot point 
location as illustrated in Fig. 2 was selected after due consid- 
eration of this problem because it is easier to relatch a 
tripped plow bottom, since a portion of the plow weight is 
supported on the share point. This design also permits a 
simpler frame design, and the loads in the spring-trip assem- 
bly are much smaller. 

Second, the design must provide maximum tripping 
efficiency and trip consistently within an acceptable impact 
loading range. From Fig. 4 we can see that a large counter 
clockwise torsional movement is obtained when striking an 
obstruction slightly to the rear of the point of the share with 
a pivot point location as illustrated in Fig. 2. With a pivot 
point location as indicated in Fig. 3, a large clockwise move- 
ment is obtained when the wing of the share strikes an ob- 
struction. Without a carefully constructed assembly it is 
possible for this torsional loading to prevent tripping with 
either pivot point location. 

Third, it is necessary in any mechanism of this type to 
maintain a relative constant coefficient of friction in all bear- 
ings and on sliding surfaces if maximum tripping efficiency 
is expected to be obtained. In the mechanism that is illus- 
trated in Fig. 5, approximately 38 percent of the tripping 
load is a result of frictional forces. With a wide variation in 
the frictional forces erratic tripping results will be obtained. 
This device is constructed with a mechanical advantage of 
five-to-one, a spring rate of 550 lb per in, and an average 
static tripping load of 4,000 lb. Operating conditions and 
exposure to weather present some major design problems in 
this connection. 


Conclusion 

With larger horsepower tractors, faster operating speeds, 
the trend to mounted and semimounted equipment, and the 
farmers’ demands for more efficient operations, it appears 
logical that an increasing number of plows with individual 
spring-trip beams will be required. In this event improved 
designs for maximum tripping efficiency should be expected. 
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Fig. 3 Tripping action for trip-beam plow 


Fig.5 A relative constant coefficient of friction in all bearings and 

on sliding surfaces must be maintained if maximum tripping effi- 

ciency is to be obtained. In this mechanism approximately 38 per- 
cent of the tripping load is caused by friction. 


Footnote: Neglecting friction and summing moments about 
points A and B: 
Let F7= tripping force (1) Fr>M/N=Fp 
Let =M,z= O 
O=FRO-—FgP 
(2) FrO/P=Fg 
Combining (1) and (2) 
Pr(M/N) (O/P)=Fg 


Let Fp = force between beam foot 
and roller 


Let Fy= spring load 
Let >M,=0O 
Oo = F7;M to FrN 
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Density: 


A Tool in Silo Research 


Density measurements at various depths provide 


C. K. Otis and J. H. Pomroy 


Member ASAE Assoc. Member ASAE 


reasonable explanations for unpredictable behavior 


of silage in regard to forces exerted upon silo walls 


an important factor in the design of storage struc- 
tures. Physical dimensions are determined from 
such knowledge. Forces due to the stored material that must 
be resisted by the structure are related to various factors 
including the density of the stored product. 
Silage is a material whose behavior is difficult to predict. 
It acts somewhat like a liquid and somewhat like a solid but 
has few physical properties in common with either. It is a 
fibrous material. Unlike whole grain, particles of alfalfa 
silage are not of uniform shape and size, but vary from thin 
delicate leaves to portions of coarse stem, characteristic of 
a first cutting. In corn silage the variation in particles is 
even more pronounced having parts of tassels, leaves, stalk 
and partially matured cobs and kernels. It is compressible 
so that density varies from bottom to top of the mass. The 
average density of a mass of silage depends on a number of 
factors that include the species of crop ensiled, moisture 
content, length of cut, maturity, proportion of leaves to 
stems, grain to stems, etc., and is probably affected by addi- 
tion of preservatives and by methods used in filling the silo. 


Dain or volume weight of any stored material is 


Paper prepared expressly for AGRICULTURAL ENGINEERING. Ap- 
proved as Scientific Journal Series Paper 3776 of the Minnesota 
Agricultural Experiment Station. 


The authors — C. K. Oris and J. H. PoMroy — are, respectively, 
professor and instructor of agricultural engineering at the Univer- 
sity of Minnesota. 
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Fig.1 A variety of silage density curves exists. Minnesota curve 
(A) is compared with curves based on other commonly referred to 
studies of corn silage density 
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During the seasons of 1940-41 and 1941-42 density 
studies pertaining to corn silage were made in an attempt to 
determine why existing data for upright silos were not 
reliable when applied to Minnesota conditions. l'ig. 1 shows 
the Minnesota curve based on the contents of 11 silos com- 
pared with curves from other sources as indicated. Compar- 
ing the data, on which these curves are based, revealed that 
curve B was determined from corn containing an average 
moisture content of 72.4 percent, the Minnesota curve A 
was determined from corn having an average moisture con- 
tent of 68.6 percent, while curve C was found by working 
with corn having an average moisture content of 65 percent. 
Probably corn silage put up with a field cutter would pro- 
vide still another curve. 

McCalmont, et al (3)* have shown that the diameter 
of the silo has an effect on the unit lateral pressure exerted 
on the walls of the silo, so it appears that density of the 
silage would also be affected by silo diameter. There was 
some evidence in the Minnesota studies that diameter af- 
fected the average density curve, but there were insufficient 
data to draw any conclusions. Perkins, et al (6) have shown 
by laboratory studies that length of cut affects the density of 
the stored crop and have shown how density is affected 
by pressure. 


Density Determination 

Several methods have been used for determining the 
density of silage in a silo. The /ayer method is usually con- 
sidered the most reliable, but is always subject to error 
because of the large number of cartloads that must be 
individually weighed in unloading the silo as the silage is 
fed and because of “springback” in the silage as weight is 
removed. The method consists of establishing a suitable 
bench mark at the top of the silo to which all elevations are 
referred. An engineer's hand level equipped with a clamp 
for clamping to a steel tape can be hung from the bench 
mark to obtain the elevation of the instrument. This eleva- 
tion establishes a reference plane to which rod readings can 
be taken from the surface of the silage. A grid system for 
systematically selecting points for rod readings can be 
established and a fairly accurate average elevation of the 
silage surface can be obtained. Lines stretched between steel 
pins serve as guide lines for the grid. Rod readings are 
taken at the wall and at line intersections. A protractor such 
as shown in Figure 2 is helpful in determining the average 
radius of the silo from which the cross-sectional area of the 


*Numbers in parentheses refer to the appended references. 
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silo at each level can be obtained. This board is placed at 
the approximate center of the silo and a steel tape is lined 
up between the center pin and one of the lines on the pro- 
tractor. The average of 24 tape measurements around the 
wall of the silo gives the average radius of the structure at 
that level. 

By accurately determining the cross-sectional area of the 
silo at a given level and the average elevation of the top and 
bottom of a layer of silage the volume of silage removed 
can be calculated. After the silage removed from this layer 
has all been weighed the average volume weight of the 
layer can be calculated. 

Knowing the elevation of the center of the layer in rela- 
tion to the original settled surface one point on a depth- 
density curve can be located. Repeating this procedure at 
regular intervals from top to bottom of the silo will produce 
the completed curve. 

Another method is the surface sample method that con- 
sists of removing a measured small volume of silage and 
weighing the removed silage giving a spot density. This 
method assumes that uniform density exists within the layer 
represented by the sample. The elevation of each of these 
samples must be determined to provide the data needed for 
the depth-density curve. 

Two samplers used for surface sampling are shown in 
Figs. 3 and 4. The cubic-foot sampler, Fig. 3, is a frame 
built of sharpened steel rods arranged around a 1-ft square. 
The rods are forced into the silage surface until the side 
projections at the top are in contact with the silage surface 
indicating a 1-ft depth. A hay knife is then used to cut 
free the sides of the sample inside the enclosure formed by 
the rods. The silage is then removed to the bottom of the 
pointed rods and weighed. The weight represents the den- 
sity of the silage in pounds per cubic foot at that level in the 
silo. Another surface sampler is shown in Fig. 4. This is a 
core sampler made from a 2-ft length of 6-in O.D. seamless 
steel tubing “ein thick. It is used as follows: A board 
about 18 in by 24in is provided with a hole just large 
enough for the core sampler to pass through. This board is 
laid on the surface of the silage at the point where the sam- 
ple is to be obtained. A surveyer’s level rod is then placed 
on the silage exposed at the hole and the elevation of the 
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Fig. 2 (Left) A protractor can be used for determining the average radius of a 
silo used in calculating the cross-sectional area of the silo ¢ Fig. 3 (Center) A 
surface sampler that, when forced into the silage, encloses 1 cu ft of silage. 
Sample is cut out with a hay knife ¢ 
sampler. Diameters of 6-in O.D. and 4-in O.D. were used. Sample was cut by 
the teeth formed at the end of the cylinder when it was turned while pressed 


Fig.4 (Right) A cylindrical surface 
against the silage 


silage surface determined accurately. The sharp-toothed end 
of the sampler is then inserted in the hole and a core of 
silage cut by turning the tube back and forth while applying 
pressure at the top. The sampler is removed with the core 
remaining inside until forced out into a container for weigh- 
ing. The rod is again inserted into the hole to establish the 
elevation of the bottom. Knowing the inside diameter of 
the tube, the depth of the hole and the weight of silage 
removed, the density in pounds per cubic foot can be 
calculated. 

Fig. 5 shows four depth-density curves for the same silo 
using the layer method, the cubic-foot sampler and two core 
samplers, one 6 in and the other 4-in O.D. Although not 
all densities obtained by surface samples in other silos 
showed the same tendency, it was felt that most often the 
surface samplers gave relatively high values of density at the 
top of the silo and relatively low values near the bottom of 
the silo. 


It will be shown later that springback of the silage as 
the weight is removed, is a factor to consider when using 
either the layer or the surface sampling methods. 

(Continued in December) 
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Fig. 5 Results of density determinations by the layer method and by 
three different surface samplers 
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INSTRUMENT NEWS 


Grain Moisture Indicator 


W. V. Hukill 


Fellow ASAE 


HE requirements of a remote reading moisture indi- 
TT cae for use in studying grain drying are somewhat 

different from those of other grain moisture measuring 
equipment. For this purpose it is much less important to 
determine the exact moisture content at a given point in the 
bin than it is to determine as accurately as possible the time 
when a drop in moisture occurs at that point. This is 
because of the way drying proceeds in a bin. During drying 
with unheated air, the moisture history of any kernel of 
grain follows a pattern that is typical of any other kernel in 
the bin except those near the air entry. The moisture con- 
tent changes little if at all for a period, it then drops rela- 
tively quickly, and finally remains about constant during the 
remainder of the drying period. The time elapsed, before 
the drop in moisture, varies in different parts of the bin, 
depending upon the volume and distribution of air flow. 
When the air flow is not linear, kernels in the bin relatively 
close together may reach the stage of dropping moisture 
content at widely different times so that sharp gradients in 
moisture content may exist during drying. In studying the 
effect of air distribution on drying, knowing just when the 
drop in moisture occurs at a given location is of more 
significance than knowing the exact moisture content at any 
particular time. 

This situation makes the selection of moisture indicating 
equipment for studying drying somewhat different from 
selecting equipment for many other purposes. For this use 
some degree of precision of moisture reading can be sacri- 
ficed and the requirement for small size is of greater im- 
portance. For this purpose also an instrument should be 
expendable or cheap because to study moisture gradients, 
readings at large numbers of locations are necessary. It is 
also important to avoid any instrument, the presence or use 
of which will appreciably influence the air flow or the rate 
of change in moisture content of the grain. With these 
modifications of the usual requirements for moisture indi- 
cating equipment in mind, a device has been made and used 
that answers the purpose reasonably well even though it 
might not be well suited for other purposes. 


The moisture sensing element consists of a short section 
of pipe cleaner about 242 in long. A pipe cleaner, the type 


Paper prepared expressly for AGRICULTURAL ENGINEERING. 
Journal Paper No. J-3114 of the Iowa Agricultural Experiment 
Station. Project No. 1296 (USDA cooperating). 

The author W. V. HukiLt —is principal agricultural engi- 
neer, ARS, USDA, Iowa State College, Ames, Iowa. 

INSTRUMENT NEWS (Karl Norris, Editor) is sponsored by 
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Pipe cleaner, as sold at tobacco counters, supplies 


inspiration for practical grain moisture indicator 


that is sold at tobacco counters, is essentially a crude brush 
having short fibers that are caught and held between two 
wires twisted together. The fibers are hygroscopic, that is, 
their moisture content tends to come to equilibrium with the 
humidity of the surrounding atmosphere. The two wires are 
in electrical contact with each other only through the fibers 
so that if an electromotive force is applied across the wires 
the current flow depends upon the conductivity of the fibers 
which is in turn affected by their moisture content. By suit- 
able calibration the resulting current flow can be translated 
to the moisture content of grain in which the unit is buried. 

Such a unit is made by untwisting the wires of the pipe 
cleaner for a short length, say 4 in, and soldering a copper 
lead to each of the two wires. In order to enable tempera- 
ture measurements, a length of constantan wire is soldered 
to one of the copper wires. The one constantan and two 
copper wires of suitable length extend from the sensing ele- 
ment to a reading instrument. By imposing an emf across 
the two copper wires and measuring the current flow a 
reading of the electrical resistance is taken. By connecting 
the constantan and one of the copper leads to a potentiom- 
eter a reading of temperature is taken. The readings of 
resistance and temperature may be translated to approximate 
moisture content. 

The electrical resistance of a unit varies in the range 
between 10,000 ohms and one megohm. Twelve volts have 
been used as the potential across the terminals. It is desir- 
able to use alternating current for measuring the conduc- 
tivity because of the tendency for polarization to occur when 
direct current is used. 

The precision of this unit for exact measurements is 
limited by a tendency for the reading to be higher if the 
equilibrium is approached from a wet condition than if 
from a dry condition. In use this difficulty is reduced by 
always dipping the sensing element in water before it is 
buried in the grain. By using this precaution readings can 
be duplicated within one or two percent moisture. During 
calibration it was found necessary to leave the unit buried 
in the grain for several hours to permit equalization of the 
moisture between the grain and the sensing element. Obvi- 
ously, failure to read grain moisture content closer than one 
or two percent would make the equipment unsuitable for 
some purposes. However, for detecting moisture gradients 
in drying grain it has proven useful. We have made, cali- 
brated and used 400 to 500 such elements in various drying 
tests at Ames, Iowa. 
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Nominations Announced for 
1958-59 ASAE Officers 


Nominations for elective officers of the 
American Society of Agricultural Engineers 
for 1958-59, have been reported by the 
Nominating Committee, F. B. Lanham 
(chairman), E. T. Swink, M. M. Jones, 
C. K. Otis and C. F. Kelly. Voting will be 
by letter ballot to be mailed to voting mem- 
bers in February. Closure of voting will be 
March 31. Vacancies to be filled are those 
due to expiration of terms of office of three 
members of the Council at the time of the 
annual meeting in June, 1958, and five mem- 
bers of the nominating committee. The nomi- 
nees are as follows: 


Nominee for President 


Eugene G. McKibben was born in 1895 
at Almyra, Ark. His parents were natives 
of Marshall County, Iowa, and resumed 
residence there for a time, during which he 
attended the Marshalltown High School. 
Upon graduation in 1916 he entered Iowa 
State College as a student in agricultural 
engineering. 

World War I intervened, and for two 
years following June of 1917 he was in the 
U.S. Army Ambulance Service, having en- 
listed in the Iowa State unit shortly after 
its formation. He served overseas, in Italy, 
for nearly a year, and in the fall of 1919 
resumed his course at Iowa State College. 
Here, and also in high school, he was a 
football player and a wrestler. He received 
a B.S. degree in agricultural engineering 
from Iowa State in 1922. 

As an undergraduate, Dr. McKibben was 
a member and for two years president of 
the Adelante fraternity. He also became a 
member of four honorary scholastic fra- 
ternities — Tau Beta Pi, Alpha Zeta, Gam- 
ma Sigma Delta, and Phi Kappa Phi — all 
that were open to agricultural engineering 
students. He was president of the College 
YMCA in 1921-22. 

Following graduation from Iowa State 
College he joined the agricultural engineer- 
ing staff of the University of California 
where he served successively as assistant, 
instructor, and assistant professor for six 
years. In 1927 he received an M.S. degree in 
agricultural engineering from the University 
and was elected to Sigma Xi. That year 
also marked the publication, in AGRICUL- 
TURAL ENGINEERING, of his first major and 
still most monumental research series, “The 
Kinematics and Dynamics of the Wheel- 
Type Farm Tractor.” 

In 1928 he returned to Iowa State Col- 
lege as associate professor in the agricul- 
tural engineering department. Here he re- 
mained for 14 years, less interruptions. One 
was the summer of 1930, which he devoted 
to research in field power and machinery at 
Pennsylvania State College. The other was 
a period during 1935 and 1936, when he 
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J. W. BorDEN 


A. J. WOJTA 
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was a research fellow on leave for graduate 
study. At the end of that period of study, 
Iowa State College awarded him the degree 
of Ph.D. based on a joint major in agricul- 
tural engineering and soils, and a minor in 
mathematics. A part of his work at Iowa 
was the teaching of dairy engineering, and 
he is credited with complete reorganization 
of that course. 

Dr. McKibben left lowa in 1942 to be- 
come professor and head of the agricul- 
tural engineering department at Michigan 
State College where he re-established the 
professional curriculum in agricultural en- 
gineering. He remained at Michigan State 
until May of 1945. Meanwhile there were 


Nominee for President 


EUGENE G. MCKIBBEN 


other assignments such as the WPA national 
research project in 1937, consultant to the 
farm machinery division of the War Pro- 
duction Board in 1943, and to the Aberdeen 
Proving Ground of the War Department in 
1945. 

From June 1945 to May 1950 he was 
head of the agricultural engineering depart- 
ment of the Pineapple Research Institute, 
Honolulu. He joined the U.S. Department 
of Agriculture, BPISEA, Farm Machinery 
Division in June 1950 and remained until 
February 1952. He was in charge of Tillage 
Machinery Laboratory at Auburn, Ala. He 
became chief of Agricultural Engineering 
Research Branch of USDA in 1952 and in 
1957 director of the Agricultural Engineer- 
ing Research Division (ARS) USDA. 

In service to ASAE, Dr. McKibben has, 
along the years, acted as member of various 
committees in the Power and Machinery 
and College Divisions. He was chairman 
of the College Division in 1938 and mem- 
ber of its advisory committee for two years 
prior. In 1938 and 1939 he had charge of 
a cooperative project on pneumatic tires for 
agricultural machines. He served on the 
nominating committee in 1940 and was 
chairman in 1953. He served as a member 
of the Council from 1941 to 1943. He was 
awarded the Cyrus Hall McCormick Medal 
in 1949 for his record of distinction in 
administration and instruction as well as 
in research. 


Nominees for Vice-President 


John W. Borden was born in St. Louis, 
Mo., but grew up in Colorado Springs, 
Colo. He received a B.S. degree in civil 
engineering at the University of Colorado 
in 1938. After graduation he served as sur- 
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veyor with the ci‘y engineer at Colorado 
Springs, for a short period. Then he spent 
18 months with the U.S. Bureau of Recla- 
mation at Denver in the Preliminary Arch 
Dam design section. 

In 1940 he accepted a position as stress 
analyst at Ryan Aero Co. in San Diego, 
Calif. For the next seven years he served 
in various capacities including chief of 
structures, chief project engineer, chief ad- 
ministrative engineer and assistant chief 
engineer. 

Mr. Borden returned to Denver in 1947 
as a sales correspondent with Eversman 
Manufacturing Co. His present position is 
vice-president in charge of sales and ad- 
vertising. 

He joined ASAE in 1951 and served as 
chairman of the Rocky Mountain Section in 
1953. He has been on a number of ASAE 
committees and is currently chairman of the 
Drainage Group, Soil and Water Division, 
and a member of the Steering Committee of 
that Division. 

Mr. Borden resides with his wife, Edith, 
and four children at Littleton, Colo., and is 
a member of the Presbyterian Church. 


Alfred J. Wojta was born near Meno- 
monee, Mich., and reared in Wisconsin. He 
received a B.S. degree in agricultural engi- 
neering from the University of Wisconsin in 
1931 and a B.S. degree in mechanical engi- 
neering in 1932. Following graduation, he 
became a heating and ventilation engineer 
for a local heating concern. From 1935 to 
1946 he was employed by the Soil Conserva- 
tion Service in various capacities as senior 
camp engineer, superintendent of four ero- 
sion control CCC camps, state safety and 
equipment engineer, district conservationist 
and area agricultural engineer. 

Mr. Wojta received a civil engineer di- 
ploma from the International Correspond- 
ence Schools, Scranton, Pa., in 1946, and 
joined the staff at the University of Wis- 
consin as an assistant professor of soils 
and agricultural engineering. Two years 
later, he transferred to teaching and research 
in the agricultural engineering department. 
In 1953 he received an M.S. degree in agri- 
cultural engineering from the University. 
At present, he is associate professor of soils 
and agricultural engineering in the soils de- 
partment. 

He was chairman of the Wisconsin Grass- 
land Field Days program and at present is 

(Continued on page 810) 
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general manager of the Wisconsin Farm 
Progress Field Days program. He initiated, 
in co-operation with other staff members, in 
1947, the land forming program designed to 
provide the ultimate in surface water control 
and ease of working field areas with large 
modern equipment. 

He joined ASAE in 1939 and served as 
vice-chairman of the Soil and Water Divi- 
sion in 1952 and as chairman in 1953. In 
1954 he was chairman of the Division's 
Steering Committee. He is now serving as 
chairman of the Surface Drainage Commit- 
tee. He holds membership in the American 
Society of Agronomy, Soil Science of Amer- 
ica, Soil Conservation Society, Wisconsin 
Chapter and National Society of Professional 
Engineers and Wisconsin Extension Workers 
Association. 

He is state drainage engineer, member of 
the Water Regulatory Board and a profes- 
sional engineer. He was elected to Alpha 
Zeta and Who’s Who in the Midwest. 


Nominees for Councilor 


Theodore E. Bond was born at Tawanda, 
Kans., in 1917. He attended high school 
and one year of college in Manhattan, Kans. 
In 1948 he graduated from the University 
of California, Davis, with a B.S. degree in 
mechanical engineering with an agricultural 
engineering option. He earned an M.S. de- 
gree in agricultural engineering with a 
minor in civil engineering from Iowa State 
College in 1951. He was inducted into the 
U.S. Army in 1943 and served overseas in 
Italy with the 4th Corps Headquarters En- 
gineers Section. 

Since 1948 Mr. Bond has been associated 
with what is now the livestock engineering 
and farm structures research branch of the 
Agricultural Engineering Research Division 
of USDA, at the University of California. 
His primary interest has been research in 
farm structures aimed chiefly toward in- 
vestigation of the effects of environment on 
livestock, and the resultant influence of 
these effects on the design of livestock struc- 
tures. He has obtained calorimeter data for 
swine that provide a foundation for design 
of ventilation systems and environment con- 
trol for swine housing. Along with co- 
workers, he has been instrumental in 
establishing and evaluating, through re- 
search, engineering and management meth- 
ods for increasing hot-weather production of 
beef cattle. Many of the results of this 
work are now applied in farm and com- 
mercial feed lots. 

Other research experience includes: study 
and measurement of solar radiation and its 
modification and control in and around live- 
stock structures; exploratory investigations 
of feasible utilization of the cold sky as a 
radiation sink for livestock; intensive 
studies of animal shades, their design and 
orientation, and roof materials for optimum 
protection; study and application of instru- 
ments and instrumentation for use in farm 
buildings research; and, application of vari- 
ous means of modifying climatic and en- 
vironmental conditions for livestock. 

He joined ASAE in 1948 and has served 
on committees for animal shelter ventila- 
tion, subject matter classification, and Tech- 
nical Advisory Committee on plant and 
animal husbandry. He also is a member of 
Phi Kappa Phi, Gamma Sigma Delta, and 
Sigma Xi fraternities. 


Howard H. Nuernberger was born and 
raised on a farm near Wakefield, Nebr. He 
attended the University of Nebraska and 
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ASAE MEETINGS CALENDAR 


November 14-15—WEsT VIRGINIA SECTION, 
Jackson Mills, West Va. 


November 15-16 — VIRGINIA SECTION, 
Blacksburg. 


November 22 — Quap City SECTION, the 
Tower, 30th Ave. and 7th St., Moline, III. 


November 22-23 — TENNESSEE SECTION, 
Nashville, Tenn. 


December 6 — OKLAHOMA SECTION, place 
not announced. 


December 15-18—WINTER MEETING, Edge- 
water Beach Hotel, Chicago, Iil. 


January 10 — WASHINGTON, D.C. SECTION, 
USDA, South Bldg., Washington, D.C. 


January 30-31 — PaciFic Coast SECTION, 
University of California, Los Angeles, 
Calif. 


February 3-5—SOUTHEAST-SOUTHWEST SEC- 
TION meeting, Little Rock, Ark. 


March 28-29 — Rocky MOUNTAIN SECTION, 
Engineering Center, Colorado State Uni- 
versity, Fort Collins, Colo. 


June 22-25—51ist Annual Meeting, Santa 
Barbara Campus, University of Califor- 
nia, Santa Barbara, Calif. 

Norte: Information on the above meetings, 


including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph. Mich. 


received a B.S. degree in electrical engineer- 
ing and in commercial engineering in 1939. 

Following graduation he was with the 
U.S. War Department, Omaha, Nebr., as a 
company commander in the Civilian Con- 
servation Corps. In 1942 he joined the 
Aluminum Company of America qs a proj- 
ect construction engineer and had charge of 
the construction of the first magnesium 
permanent mold piant in the United States 
at Cleveland, Ohio. Later he was appointed 
as development engineer on applications of 
magnesium products. He transferred to the 
Sales Development Div., Alcoa, in New 
Kensington, Pa., in 1944, where he now is 
head of the agricultural section. He has 
served as administrator of research grants 
made by the College Relations Committee 
of his company to the University of Illinois, 
Iowa State College, and Texas A & M Col- 
lege for the purpose of studying the appli- 
cations of aluminum in farm structures and 
farm machinery. 

Mr. Nuernberger has been active in ASAE 
since joining in 1950. He seryed as a 
member of the local arrangements commit- 
tee for the annual meeting in Pittsburgh in 
1953 and was chairman of the Pennsylvania 
Section in 1956. In 1954 he was |appointed 
to the Farm Structures Steering Committee 
for a one-year term and reappointed in 1955 
for a three-year term. He was the chairman 
of the Sprinkler Irrigation Association Tech- 
nical Committee that prepared the ‘“Min- 
imum Standard for Irrigation Equipment’ 
which was approved as an ASAE Standard. 
He is a registered professional mechanical 
engineer in the state of Pennsylvania. 


Nominees for Nominating Committee 


Frank W. Andrew, extension agricultural 
engineer in farm electrification, University 
of Illinois. Has served in ASAE as chair- 
man and vice-chairman of Extension Ex- 
hibits and is now chairman of the Exten- 
sion Committee. 


John R. Carreker, superintendent of the 
Southern Piedmont Conservation Experi- 
ment Station, (SWCRD, ARS), USDA, and 
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agricultural engineer, College Experiment 
Station, University of Georgia. ASAE com- 
mittee activities and offices held include: 
Chairman of Georgia Section; vice-chairman, 
Southeast Section; committee on agricultural 
hydrology; committee on farm ponds and 
reservoirs ; committee on paper awards ; sub- 
committee on terrace specification; chair- 
man of erosion control group of Soil and 
Water Division; Steering Committee of the 
Soil and Water Division, and vice-chairman 
of the Soil and Water Division. 


Norval H. Curry, professor of agricul- 
tural engineering, lowa State College, Ames, 
Iowa. He joined ASAE in 1943 and has 
served as chairman of the Farm Structures 
Division, as member of the Meetings Com- 
niittee, and as member of the Committee on 
Farm Structures Research. Presently he is 
chairman of the Committee on Farm Build- 
ing Construction Standards. 


Sherwood S. DeForest, associate editor 
of Successful Farming magazine, Des 
Moines, Iowa. He has served on the nomi- 
nating committee for the newly formed 
Iowa Section, as a member of the Farm 
Structures Division Steering Committee and 
is vice-chairman of the Farm Structures 
Division. " 

Robert B. Hickok, project engineer, site 
selection and master planning, Holmes and 
Narver, Inc., engineers and constructors, 
Los Angeles, Calif. He has served as chair- 
man of ASAE Soil and Water Division, 
Soil and Water Division Steering Commit- 
tee, committee on subject matter classifica- 
tion, and as a member of the Technical 
Standards Committee. 


C. H. Jefferson, agricultural engineer 
and consultant, Farm Institute, Reynolds 
Metals Co., Louisville, Ky. When chairman 
of the Farm Structures Division of ASAE, 
he was instrumental in the setting up of the 
Steering Committee organization. Later he 
served as a member of the Steering Commit- 
tee and of the committee on teacher training. 


Morris H. Lloyd, agricultural engineer, 
Niagara Mohawk Power Corp., in charge of 
rural electrification program in the Western 
division. In ASAE activities he has been 
chairman of the Rural Electric Division, 
secretary and later chairman of the North 
Atlantic Section, and is now chairman of 
the committee on animal shelter ventilation. 


J. Roberts, chairman, agricultural engi- 
neering department, State College of Wash- 
ington. He is a member of the personnel 
for inspection committees, accrediting pro- 
gram, Engineers Council for Professional 
Development; the National Joint Commit- 
tee on Fertilizer Application; Research 
Conference Committee on the USDA Farm 
Electrification Section; and the Fertilizer 
Application Committee. He is also chair- 
man of the Education and Research Division. 


L. H. Skromme, chief engineer, New 
Holland Machine Co., Division of Sperry 
Rand Corp. He has served ASAE as na- 
tional president of ASAE student branches; 
chairman of the committee on student 
branches, and of the committee on tech- 
nical paper awards; as a member of the 
Power and Machinery Steering Committee, 
and Nominating Committee of the North 
Atlantic Section; and as vice-president of 
ASAE. 


Carlton L. Zink, product research dept. 
of Deere and Company. In ASAE activities 
he has served as chairman of the Power and 
Machinery Division and of the Student 
Branch Committee, and is a member of the 
committee on farm safety. 

(Continued on page 812) 
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Lend to me Your winds. 


Let them stir 

This laggard heart of mine, 
Give life to this 

My torpid gratitude 

And bear it heavenward. 


Permit each rustling leaf, 
Each air-borne spray, 
Each silken murmur 

Of the winnowed grass 
To be my fervent prayer 
Of thanks. 


ts... 


Lend the lightning to me. 


Allow it, if You will 

To rend this vaulted soul, 

To shatter every selfish thought, 
And wither with its heat 

Each growing weed 

Of petulance. 


+. 


Command its glowing point 

To touch and aggravate to flame 
The smouldering kindling 

Of my gratefulness. 


. = re 


a 


Let me borrow of the thunder. 


Let me steal its strength 
And let its rolling loudness 
Add volume to the smallness 
Of my voice. 


From it, let me draw 

The courage to withstand 

The tempting comforts 

Of my passiveness, 

And wake me to acute awareness 
Of my dependency on You. 


And of Your rain and snow 
Let me partake. 


Let them cleanse 

This mind, this heart, this soul 
Of the self-imprinted stains 
Which are the telltale marks 
Of gross conceit. 


Permit them to refresh the memories 
Of countless blessings, 

Of mercies undeserved, 

And rewards unmerited. 


Put, for just one day, 

Your elements within my hand 
To magnify and swell 

My small and soundless 
“Thanks!” 


Thanksgiving, 1957 


JOHN DEERE >= 


MOLINE, ILLINOIS s r 


4 
Copyright, 1957 — 


John Deere « Moline, Illinois eee isa Seca | 
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.. . News 
(Continued from page 810) 


Tillage and Traction Seminar 

Top officials, executive and research en- 
gineers of 35 major farm machinery and tire 
manufacturers; directors of the state agri- 
cultural experiment stations; agricultural 
engineering department heads and_ staff 
members of several colleges and universi- 
ties; administrators and directors of USDA 
Agricultural Research Service and divisions ; 
representatives of the Waterways Experi- 
ment Station, Vicksburg, Miss.; Land Loco- 
notion Laboratory, Detroit arsenal of the 
U.S. Army Cosps of Engineers, were in 
attendance at a two-day seminar on tillage 
and traction equipment research, October 
24 and 25. The seminar was held at the 
National Tillage Machinery Laboratory and 
the Alabama Polytechnic Institute under the 
sponsorship of the USDA Agricultural Re- 
search Service and the API Agricultural 
Experiment Station. Its purpose, well ac- 
complished, was to discuss mutual problems 
of public and private agencies in improving 
and developing equipment for soil manage- 
ment and to formulate methods and proce- 
dures for cooperative effort in future devel- 
opments. 

“Agricultural engineering research areas 
needing emphasis in the future are simpli- 
fication, mechanization, and automation of 
livestock care, including design and arrange- 
ment of both structures and equipment,”’ 
T. C. Byerly, deputy administrator, Produc- 
tion Research, Agricultural Research Serv- 
ice, USDA, stated during a luncheon meet- 
ing on Thursday. Mr. Byerly suggested that 
simplification and adaptation of machines 
for small farms, determination of causes and 
elimination of breakage in machine parts 
and simplification of repair are to be de- 
sired. He pointed out that the tillage re- 
search, such as being carried on at the 
Auburn laboratory, is very essential to soil 
and water research in evaluating the rela- 
tionship of physical structure of soil to its 
productivity. 

The value of cooperative research be- 
tween farm equipment industry and public 
research institutions was stressed by Dr. 
M. L. Nichols, director of the National 
Tillage Machinery Laboratory. He pointed 
out that if American industry is to main- 
tain its position of world leadership and 
progress in tillage, traction and traffic fields, 
research information is necessary. He en- 
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couraged the getting together of companies 
and agencies concerned to formulate a pro- 
gram to meet a common need, as a most 
logical and economical course. 

A tour of the Tillage Machinery Labora- 

tory on Thursday afternoon gave all an 
opportunity to observe projects, now in 
operation, dealing with physical reactions 
of soils to tillage tools; disk blades; soil 
compaction; subsurface tillage; tires and 
tracks for traffic and traction; effects of im- 
plements on soil physical condition, and 
methods and equipment for measuring force 
distribution in soils. 
W. H. Allaway, assistant director, 
SWCRD, ARS, USDA, opened the second 
day session with a talk on the relationship 
between tillage and crops. A panel on 
equipment and soil relations research needs, 
W. M. Carleton, assistant director, AERD, 
ARS, USDA, panel leader, rounded out the 
morning program. Tillage equipment was 
discussed by T. L. Mullen, chief engineer, 
Rome Plow Co.; traction by W. H. Worth- 
ington, director of research, John Deere 
Research and Engineering Center; transport 
by P. J. Forrest, manager, farm tire devel- 
opment, U.S. Rubber Co., and trafficability 
by C. R. Foster, chief, flexible pavement 
branch, soils division, Waterways Experi- 
ment Station, Vicksburg, Miss. Such inter- 
esting information as the use of computers 
for farm machinery design, cost versus effi- 
ciency in tillage equipment design, and a 
reduction in manhours in field testing were 
discussed. During a Friday luncheon meet- 
ing E. G. McKibben, director, AERD, ARS, 
USDA, discussed plans for the National 
Tillage Machinery Laboratory and pointed 
out the opportunity that exists for industry 
to arrange for research to be worked out on 
a mutual-benefit basis. He encouraged more 
participation by industry or other agenc:es 
interested in the research that can be done 
with the laboratory facilities. 

A special surprise tribute was paid Dr. 
M. L. Nichols, director of the National 
Tillage Laboratory, and J. B. Wilson, re- 
tired extension agricultural engineer, dur- 
ing a banquet held Thursday evening. J. B. 
Wilson, who had been in on the surprise 
for Dr. Nichols, had headed the commit- 
tee for selecting a television set and an oil 
painting of Dr. Nichols. The unveiling of 
a painting also of J. B. Wilson added a 
perfect climax to the evening. A ceremony 
on Friday morning dedicated both paintings 
for permanent display in the API agricul- 
tural engineering building. 
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EVENTS CALENDAR 


November 18-22 — The Golden Anniversary 
Meeting of the American Society of 
Agronomy, Atlanta Biltmore Hotel, At- 
Janta, Ga. New developments in crops 
and soils research will be reported. 

December 1-6—The American Society of 
Mechanical Engineers, Statler and Mc- 
Alpin Hotels, New York, N. Y. Topics 
to be discussed include new aircraft, solar 
power, metal processing, nuclear energy, 
safety, education and plastics. For further 
information write the ASME Meetings 
Dept., 29 West 39th Street, New York 
18, N. Y. 

December 9-12 — The 23rd annual conven- 
tion of the National Junior Vegetable 
Growers Association, Hotel Abraham 
Lincoln, Springfield, Il. 

December 26-31 — Annual meeting of the 
American Association for the Advance- 
ment of Science will be held in Indian- 
apolis, Ind. More information will be 
available at a future date. 


January 30-31 — College-Industry Confer- 
ence of the American Society for Engi- 
neering Education will be held at the 
University of Michigan, East Lansing. 
The theme is on new concepts in the 
education and development of technical 
manpower. For more information write 
to Harold M. Dent, chairman, Subcom- 
mittee on Invitations, General Motors 
Institute, Flint, Mich. 

February 3-5 — Association of Southern 
Agricultural Workers, Marion Hotel, Lit- 
tle Rock, Ark. 

February 9-15 — Observance of National 
Electrical Week. The objective will be 
to create a nationwide spotlight on the 
contributions of electricity and the elec- 
trical industry to our American economy 
and way of life. 

February 25-26 — Sixth Annual National 
Dairy Engineering Conference, Kellogg 
Center, Michigan State University, East 
Lansing. Sponsored by the agricultural 


engineering and dairy departments. For 
more details write Carl W. Hall, Agricul- 
tural Engineering Dept., Michigan State 
University, East Lansing. 

March 16-21 — 1958 Nuclear Congress will 
be held at the Chicago Amphitheatre, 
Chicago, Ill. Further details later. 


Unveiling of two portraits highlighted a banquet held in conjunction with a tillage and traction seminar, October 24 and 25, at Alabama Polytechnic 

Institute. (Left) E. C. Easter, executive vice-president, Alabama Power Co., at left, made the presentation to Dr. M. L. Nichols for his service as 

head of agricultural engineering, API, 1919-35; chief of research of SCS until 1953, and director of National Tillage Machinery Laboratory since 1953. 

« (Right) F. A. Kummer, head of agricultural engineering, API, at right, presented the portrait to J. B. Wilson in recognition of his service as 

extension agricultural engineer, 1927-49; consultant to War Production Board, 1941-49; secretary of Alabama Farm Equipment Dealers Association, 
1944-49; and consultant for the Ford Motor Co., 1949-55. Both portraits will be displayed in the API agricultural engineering building 
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ANDY RAINWATER, Office Manager, Springdale (Ark.) Farms 


Last summer a heat wave in northwest Arkansas wiped 
out 25,000 birds in one day . .. farmers reported losing 
up to 40% of their flocks. 

But some flocks weathered the killing heat with losses 
of less than one-half of one per cent! Why? Because 
they were covered with heat reflective Kaiser Alumi- 
num Roofing. 

Andy Rainwater, pictured above, reports that Spring- 
dale Farms lost only 16 broilers out of 3600. Says Mr. 
Rainwater, “Our Kaiser Aluminum covered broiler 
house stayed many degrees cooler. We didn’t have to 
use fans, water sprinklers or any other mechanical cool- 
ing methods.” 

Kaiser Aluminum Roofing reflects hot sun rays to 
keep poultry houses up to 15 degrees cooler. Broilers 
stay healthier, gain weight faster, give you bigger profits. 

And, Kaiser Aluminum Roofing can’t rust, never 
needs painting. It’s lightweight, yet strong and durable 
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Not this man... 


his flocks are covered with 


Kaiser Aluminum Roofing 


with an unrivaled record of freedom from wind damage 
and nail pull-through. 

Don’t let next summer’s heat waves kill your profits. 
Re-roof now with heat reflective Kaiser Aluminum 
Roofing. It’s available in big 48” wide sheets, standard 
26” wide sheets, and easy-to-use Roll-On* rolls. Con- 
tact your nearest dealer and ask him about Kaiser Alu- 
minum Roofing. 

*Trademark 


KAISER Ya 


A luminum 


THE BRIGHT STAR OF METALS 
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Fred W. Roth has been appointed exten- 
sion agricultural engineer for the Iowa State 
Extension Service, and D. A. Brueck as 
assistant county extension director. 


Arthur H. Keller is now employed as 
divisional chief engineer with the Interna- 
tional Harvester Co., East Moline Works, in 
East Moline, Ill. Formerly he was with the 
farm implement div. of the company in 
Chicago. 


J. T. Clayton, formerly assistant profes- 
sor of agricultural engineering at the Uni- 
versity of Illinois, has joined the agricultural 
engineering staff at the University of Massa- 
chusetts as associate professor. He will be 
responsible for the department's programs 
and activities in teaching and research in the 
area of farm structures. 


Mr. Clayton received a B.S. degree in 
agricultural engineering from the University 
of Tennessee and an M.S. degree from the 
University of Illinois. He has had experi- 
ence as an extension agricultural engineer 
and as assistant professor of farm structures 
doing teaching and research. He is a reg- 
istered professional engineer. 
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J. T. CLAYTON 


T. W. HEMING 


David F. Witherspoon, assistant pro- 
fessor of agricultural engineering, Ontario 
Agricultural College, Guelph, Ontario, 
Canada, has been granted a leave of absence 
for one year to study hydrology and recla- 
mation at the Delft Technological Univer- 
sity, Delft, Netherlands. His course of study 
is part of the International Course in 
hydraulic engineering sponsored by the 
Netherlands Universities Foundation for 
International Cooperation. 


Elwood F. Olver, associate professor of 
agricultural engineering at the Pennsylvania 
State University, has been named director of 
a new department of security which has 
been established at the University. The 
department was established following a 
study made by a special committee on safety, 
waste disposal, and civil defense. Mr. 
Olver will work with safety committees and 
personnel in the various colleges and divi- 
sions of the University. 

He joined the staff of the agricultural 
engineering department in 1946. His re- 


NECROLOGY 


Osgood Murdock, secretary-treasurer of 
the Northern California Tractor and Imple- 
ment Club, Oakland, Calif., died suddenly 
September 5. His ; 
death came 15 days 
after the Club had 
honored him with a 
special dinner meet- 
ing for his 38 years 
of service to the farm 
equipment industry 
of the West. 


Mr. Murdock was 
associate editor of 
the Implement Rec- 
ord from 1919 to 
1927, becoming edi- 
tor in 1928. In 1933 
he purchased the 
publication and it became an influence in 
the industry as the voice of the farm equip- 
ment industry west of the Rockies. He sold 
the magazine to a trade publication chain in 
1951, remaining for two years as its editor. 
He then opened his own office as consultant 
to the industry. 


He was elected president of the Tractor 
and Implement Club in 1927 and became its 
permanent secretary-treasurer in 1936. Dur- 
ing World War II he was called to Wash- 
ington, D.C., as adviser to the War Pro- 
duction Board. 


Mr. Murdock was born in 1892 at San 
Francisco, Calif., and graduated from the 
University of California in 1916. He joined 
ASAE in 1930 and presently was serving as 
chairman of the committee on exhibits for 
the 51st Annual Meeting. He was a past- 
president of the San Francisco Kiwanis 
Club, member of the Commonwealth Club 
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of California, the Commercial Club, and 
Kappa Sigma fraternity. He is survived by 
his wife. 


Burwell N. Kilbourn, chief engineer, 
Dempster Mill Mfg. Co., Beatrice, Nebr., 
died recently at his home after a long ill- 
ness. He was first stricken last fall and had 
been able to work only intermittently since 
then. 


‘He was born at Pueblo, Colo., in 1891. 
He graduated from the Colorado School of 
Mines in 1913 as a metallurgical and min- 
ing engineer. From 1914 to 1929 he had 
worked for the American Smelting and Re- 
fining Co. in Murray, Utah, and Omaha, 
Nebr. After 1929 he was employed by 
several Omaha investment firms. He left 
that line of work to become an analyst for 
the War Production Board for several 
months before joining the Dempster Mill 
Mfg. Co. as superintendent of the wartime 
shell plant in 1942. After the war, Mr. 
Kilbourn became head of the engineering 
department, a position he held until his 
death. 

Among the engineering developments at 
Dempster he supervised were the anhydrous 
ammonia liquid and later the dry applica- 
tors, improvements in the furrow seeding 
machine and several additions to the pump 
line. 

He was a former deacon and trustee of 
the First Presbyterian Church, past-president 
of the Rotary Club, a Scottish Rite and 
York Rite Mason, member of the Blue 
Valley Shrine Club and the Elks Club, the 
Colorado Mining Assn., and the Photog- 
raphers Assn. of America. 
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E. F. OLVER D. F. WITHERSPOON 
search in agricultural engineering has in- 
cluded work on grain and hay drying, live- 
stock feed processing, automatic livestock 
feeding, and conveyor design. He is a 
member of the American Society for Engi- 
neering Education and of Sigma Xi. He 
joined ASAE in 1946 and is presently serv- 
ing on the Rural Electrification Steering 
Committee. He has also been secretary and 
treasurer of the Pennsylvania Section. He is 
a registered professional engineer in Penn- 
sylvania. 


Thomas W. Heming has been promoted 
to manager of the Oakland (Calif.) regional 
sales office, Tractor and Implement Div., 
Ford Motor Co. He has been sales repre- 
sentative in the California regional office 
since 1947, first with Dearborn Motors 
Corp., then since 1953 with Ford Motor Co. 

Mr. Heming attended high school in Los 
Angeles and studied engineering at Califor- 
nia Institute of Technology at Pasadena. He 
also attended the business school courses of 
the YMCA Technical School at Los Angeles. 
He operates an orange grove in the San 
Fernando Valley, and is an active member 
of the National Flying Farmers Association, 
the Aircraft Owners and Pilot Association 
and the National Aeronautical Association. 
He has been a member of ASAE since 1955. 


Paul D. Colbenson, field representative 
for Douglas Fir Plywood Assn., has been 
transferred from Birmingham, Ala., to 
Tampa, Fla. 


Blaine F. Parker has accepted a posi- 
tion as associate professor of agricultural 
engineering at the University of Kentucky, 
Lexington. Formerly he was assistant pro- 
fessor of agricultural engineering at North 
Carolina State College, Raleigh. 


R. A. Ramsay, formerly Detroit district 
manager of the Bearings Division of the 
Torrington Co., has been appointed sales 
manager of the Mechanics Universal Joint 
Division of Borg-Warner Corp., Rockford, 
Illinois. 


John W. Sjogren has been promoted to 
professor of agricultural engineering at Vir- 
ginia Polytechnic Institute, and Bernard L. 
Parsons to associate professor. Mr. Sjo- 
gren was formerly associate professor and 
Mr. Parsons, assistant. 


Hodges M. Hastings, Jr., Virginia 
Electric and Power Co., Richmond, has been 
promoted from agricultural engineer to 
power sales engineer in the Commercial 
Department. 


John B. Leonard, formerly agricultural 
engineer for Virginia Electric Cooperative, 
is now head of the engineering department. 


Burton F. J. Cargill, extension agricul- 
tural engineer at Michigan State University, 
is on two years’ leave doing graduate work 
at the University of Missouri, Columbia. 


1957 


‘ eS 

F : | NEWS 72% oe evo = = t . = 
Phos « uum - ¥ y A i — ty, as wp, S&S a ae 
one NRiatteea a hee a | - | 
aie 3 ‘ ee —— | — Bite 
La \- —~4hs “)eyeiitfngFt tt sa 3 
= ie .£ rm > & 
a 
* = 
Lf P| e 
‘ ee é 
4 a ee | 
ee f i pee 


Ls 
LE 


box | mS 


horizontal Pa 


— ee 
" Sg 
— Tina nh 
mane : 


Sicha hana 


MeN xa 


OY A Wl ) - WW c 
Se ie 
: enh he Sad e 


» 


/ 
j 
i 
| 
J 
ce pressure-creosoted 
weood tor durability 


} | 
—— 
‘ 
; 


With this free booklet 
you can show farmers 


how to build box silos 


Labor Costs Are Cut! This free booklet shows farmers how to Pe ee eee ee ey — 
build horizontal box silos themselves and cut their labor costs 
practically in half. It shows farmers what size silo they need 
for their particular herd; gives them step-by-step construc- 
tion details; tells them how to fill and pack the silo. 


Agricultural Extension 

United States Steel Corporation 
525 William Penn Place 
Pittsburgh 30, Pennsylvania 


Cattle Feed ‘Themselves! This booklet explains to farmers 
how cattle can feed themselves . . . how feed can be held over 


from good years to dry years. Please send me a free supply of booklets on building 


horizontal box silos. 
Pressure-Creosoted Lumber! You can help farmers by advis- 
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Methods of Determining Soil Moisture, 
by R. H. Haise, ARS, USDA, Fort Col- 
lins, Colo. Paper presented at the Golden 
Anniversary Meeting of ASAE in East 
Lansing, Mich., June, 1957, on a special 
program arranged by the Soil and Water 
Division for Public Lands and Public 
Works. Paper No. PL-19. 


Various methods for measuring soil mois- 
ture are discussed with respect to advantages, 
limitations and practical applications. Par- 
ticular emphasis is given to use of tensio- 
meters and plaster of paris blocks because 
these instruments are commercially available 
and are gaining favor among irrigation farm- 
ers to indicate when certain crops should be 
irrigated. Specific case histories are cited 
where these instruments are being used suc- 
cessfully to conserve irrigation water and in- 
crease crop production through better water 
management practices. Recent developments 
of automatic controls for sprinkler systems 
that will turn water off and on according to 
soil moisture needs are discussed. Appli- 
cation of this equipment is restricted at the 
present time to home lawns, cemeteries, 
school yards and specialty crops where per- 
manent sprinkler irrigation systems are 
installed. 


Present Aims of Farm Machinery Re- 
search and Testing in Sweden, by Nils 
Berglund, director, Swedish Institute of 
Agricultural Engineering, Uppsala, Swe- 
den. Paper presented at the Golden Anni- 
versary Meeting of ASAE in East Lans- 
ing, Mich., June, 1957, on a program 
arranged by the Power and Machinery 
Division. Paper No. 57-103. 


Sweden is reported to have become a most 
highly mechanized country, because of 
the emigration from farming to industry 
and other occupations. With the decrease 
in farmers, machines have increased. The 
Swedish Institute of Agricultural Engineer- 
ing at Uppsala carries on the major part of 
the farm machinery research which is spon- 
sored by the government. Sweden has a 
short growing season and many rainy days 
during the summer and fall, thus attention 
is focused upon the harvesting problems. 
Hay is the biggest crop and great efforts 
are made to mechanize the haymaking. 
Also progress has been made in mechaniz- 
ing the potato harvest and sugar beet grow- 
ing. The Swedish Institute of Agricultural 
Engineering is working on machinery prob- 
lems such as farm wagons, braking equip- 
ment, mechanical draintile installation, 
engine power utilized vs. fuel consumption 
during different tractor operations, effect of 
tractor on working depth of mounted plow 
and effect of plow on slippage of tractor. 


Sweden has an official institute for test- 
ing farm machinery and tractors. Official 
testing is voluntary. However, since farm- 
ers usually ask for test reports before buy- 
ing a machine the manufacturer or importer 
generally enters a machine for testing be- 
fore selling it on a large scale. A test 
includes both laboratory tests and_ tests 


under practical farm conditions. The paper 
presents a comprehensive report on the 
status of farm machinery in Sweden. 
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Following are brief reviews of papers presented at ASAE meetings or other agricultural engineer- 


ing papers of which complete copies are available. 


Information concerning copies of these papers 


may be obtained by writing to the American Society of Agricultural Engineers, St. Joseph, Mich. 


Backwater Caused by Bridges, by Joseph 
N. Bradley, Hydraulic Research Division, 
Bureau of Public Roads, Washington, 
D.C. Paper presented at the Golden 
Anniversary Meeting of ASAE in East 
Lansing, Mich., June, 1957, on a special 
program arranged by the Soil and Water 
Division for Public Lands and Public 
Works. Paper No. PL-6. 


The general concept that bridge design 
is a highly developed technical science is 
justified only so far as the superstructure is 
concerned. The waterway, which involves 
numerous variables, is reported to have 
lagged far behind the rapid advances in 
superstructure design. Efforts on the part 
of the U. S. Bureau of Public Roads to 
place waterway design on a sounder footing 
through recent hydraulic research programs 
utilizing models and field structures is ex- 
plained. The paper includes a description 
of the research projects, a brief examination 
of the more important experimental results 
to date, and discussion of the influence of 
these findings on present thinking regarding 
bridge waterway design. 


Evaluation of Some Major Factors in the 
Soil Loss Equation, by W. H. Wisch- 
meier, D. D. Smith, and R. E. Uhland, 
respectively, analytical statistician, agri- 
cultural engineer, and soil conservationist, 
ARS, USDA, Beltsville, Md. Paper pre- 
sented at the Golden Anniversary Meet- 
ing of ASAE in East Lansing, Mich., June, 
1957, on a program arranged by the Soil 
and Water Division on Erosion Control. 
Paper No. 57-90. 


An underlying feature in determining soil 
conservation measures to be applied to farm 
lands is soil loss estimation from variables 
whose value is known or can be determined 
for a specific field or locality. Recent de- 
velopments are presented which add ma- 
terially to information available to serve as 
a basis for factors comprising the soil-loss 
estimating equation. 


Various rainstorm characteristics are eval- 
uated as soil-loss estimators. A table of 
kinetic energies per inch of rain falling at 
0.01 to 10.0 in’ per hr is presented to sim- 
plify the use of rainfall energy to predict 
soil loss. A single rainstorm-characteristic 
which appears to be outstanding for storm 
classification with respect to erosion po- 
tential is pointed out. | 


Control of Cattail and Other Vegeta- 
tion in Drainage Ditches, by W. A. 
Cutler and B. H. Grigsby, respectively, 
extension agricultural engineer and pro- 
fessor of botany and plant pathology, 
Michigan State University, East Lansing. 
Paper presented at the Golden Anniver- 
sary Meeting of ASAE in East Lansing, 
Mich., June, 1957, on a program arranged 
by the Soil and Water Division. Paper 
No. 57-86. 


This paper reports on experimental work 
completed in Michigan on the eradication 
of cattail and other woody and herbaceous 
growth encountered on drainage ditch banks 
and in ditch bottoms. Drainage engineers 
have been concerned with finding econom- 
ical methods of eliminating excess vegeta- 
tive growth in drainage ditches and at the 
same time establishing native grasses on the 
ditch banks to control erosion, and thereby 
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increase the 
clean-outs. 

The problem of keeping drainage ditches 
free from undesirable growth was alleviated 
considerably by the introduction of growth 
regulator herbicides, however, these materi- 
als have very little effect on cattails. New 
herbicides which show considerable effect 
on cattail as well as on grasses have pro- 
vided a means for immediate control and 
eventual eradication. 

The authors discuss the effect of excess 
herbaceous and woody growth on the ve- 
locity of flow in drainage ditches, the ma- 
terials and methods used for eradication of 
cattail and the results obtained on the ex- 
perimental plots. 


period between expensive 


Development in Low-Cost Subsurface 
Drainage, by C. D. Busch, agricultural 
engineer, ARS, USDA. Paper presented 
at the North Atlantic Section ASAE 
Meeting at the University of Delaware, 
August, 1957. Paper No. 57-38. 


This paper reports on cooperative drain- 
age research between Cornell University and 
the Soil and Water Research Division of 
ARS, USDA. This study has been under- 
taken to develop a low-cost subsurface 
drain. The need for such a drain, as well 
as the potential for achieving it, is given 
briefly. A short review of other attempts 
to perfect a low-cost drain is included. 

The author reports the current work at 
Cornell in two phases. The first phase is a 
field investigation to determine the causes 
of failure in the lowest cost subsurface 
drain—the mole drain. Top soil falling 
through the mole blade slit and the slit’s 
closure under load are found to be impor- 
tant factors as well as the natural biologic 
activity in the soil. The second phase deals 
with the design and preliminary testing of 
an arch-shaped mole channel lining ma- 
chine. The lining is said to be formed 
from a 0.015-in thick by 6-in wide plastic 
strip which is fed into the ground as the 
machine moves forward. Preliminary tests 
in a replicated experiment indicate the 
lined channels to be in better condition than 
the unlined channels after one season's use. 
The appliciation potential of the lined chan- 
nel and plans for future improvements are 
also mentioned. 


The Handling and Drying of High Mois- 
ture Chopped Hay, by W. L. Kjelgaard, 
assistant professor of agricultural engi- 
neering, Pennsylvania State University. 
Paper presented at the North Atlantic 
Section Meeting of ASAE at the Univer- 
sity of Delaware. Paper No. 57-39. 
Four years of research and testing at the 

Pennsylvania Agricultural Experiment Sta- 
tion has produced the tiered air duct mow 
drying system that possesses two outstand- 
ing characteristics as explained in this 
paper: the system is flexible and can easily 
be adapted to a wide range of hay storage 
depths and mow loading schedules, and the 
air flow is controlled during the drying 
period and can be adjusted to penetrate the 
mow area where it is most needed. 

The tiered duct system is described as the 
building of one central duct on top of 
another. The ducts were made in portable 
sections by rolling flat sheets of 6x 8-ft 
expanded metal and adding vertical sup- 
ports. Three tiers of ducts were required 
for a hay depth of about 20 ft. 
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BALL RETAINER 


THIS EXCLUSIVE 
COMBINATION OF 
FEATURES IS YOURS WITH 


SEALMASTER 
BALL BEARING UNITS 


.. PLUS QUICK, 
EASY MOUNTING! 


Slip a SEALMASTER Ball Bearing Unit into 
place on the shaft—tighten two set screws 
and you have the answer to ease of mounting 
in a bearing unit. SEALMASTER'’S exclusive 
combination of features take over from there, 
providing smooth, trouble-free performance 
and long bearing life. 


FEATURES: 


ZONE HARDENING .. . assures positive race-to-shaft 
holding power. 


LAND RIDDEN BALL RETAINER ... traps grease and 
prevents “churning.” 


LABYRINTH SEAL... keeps dust and dirt out, lubricantin. 


LOCKING PIN & PERIMETER DIMPLE. . 
positive lubrication. 


+ assures 
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WINTER MEETING PREVIEW 


The 1957 winter meeting of the Amer- 
ican Society of Agricultural Engineers will 
be held December 15-18 at the Edgewater 
Beach Hotel, Chicago, Ill. The executive 
committees of the Society’s four technical 
divisions — Power and Machinery, Soil and 
Water, Farm Structures and Electric Power 
and Processing—presently are in the process 
of completing arrangements with prospec- 
tive speakers for what promises to be a most 
interesting and informative program. 

Advance registration cards and hotel res- 
ervation forms will be received by ASAE 
members shortly. Non-members interested 
in attending the meeting should communi- 
cate with the central office of the Society at 
St. Joseph, Mich., for information on ac 
commodations and the program of the meet- 
ing sessions. 


Highlights of the program are as follows: 


Power and Machinery Program 

The presiding chairman of the first ses- 
sion of the Power and Machinery Division 
on Monday morning, December 16, will be 
C. B. Richey, vice-chairman of the Division. 
The program will open with a paper on 
ball bearing design trends for co ma- 
chinery, by R. S. Howe, Jr. and G. H. 
Raley, respectively, application engineer and 
engineering manager, The Fafnir Bearing 
Co. Other discussions will be on over- 
running and torque limiter clutches, by 
P. W. Vinton, manager, Clutch and Cou- 
pling Dept., Morse Chain Co.; finite life 
gear design for agricultural equipment, by 
H. A. McAninch, vice-president, engineer- 
ing, Warner Automotive Parts Division; 
and fewer-better lubricants for agricultural 
equipment, by C. N. Hinkle, agricultural 
engineer, Standard Oil Co. 

During the Monday afternoon session a 
symposium on the what, how, and why of 
tandem tractors will be presented by W. F. 
Buchele, Michigan State University; E. V. 
Collins, Iowa State College; C. B. Richey, 
Tractor & Implement Div., Ford Motor Co ; 
J. A. Garman, Caterpillar Tractor Co.; and 
L. E. Lawson, Green Giant Co. A paper on 
the effects of two-wheel and tandem drives 
on traction and soil compaction, by I. F. 
Reed, C. A. Reaves, and A. W. Cooper, 
National Tillage Machinery Laboratory, 
will also be discussed. 

C. S. Morrison, chairman, Power and 
Machinery Division, will preside at the 
meeting Tuesday morning, December 17. 
The theme of the program will be on ergo- 
nomics in farm equipment operation. Wayne 
Worthington, John Deere Research and 
Engineering Center, will present a transla- 
tion of the paper on human stresses and 
farm tractors, by H. Dupuis, Max-Planck 
Institute for Farm Work and Agricultural 
Engineering, German Federal Republic. 
Other topics to be discussed will be heat 
stresses in tractor operation, by W. H. M. 
Morris, J. B. Liljedahl, and J. Wiebers, 
Purdue University; physiological costs of 
driving farm tractors, by J. Wiebers and 
G. Beals, respectively, Purdue University 
and the U.S. Army; steering forces of farm 
tractors, by J. B. Liljedahl, R. Gluck, and 
M. Schroeder, respectively, Purdue Univer- 
sity, United States Rubber Co., and Penn- 
sylvania State University; and the applica- 
tion of psychology to farm equipment de- 
sign, by E. J. McCormick, Purdue University. 

Wednesday, December 18, L. G. Kopp, 
junior past-chairman of the Division, will 
preside at the morning session. The theme 
of the program will be on harvesting re- 
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search, and will include the following pa- 
pers: “Machine and Method Efficiency in 
Combining Wheat,” by W. H. Johrson, 
Ohio State University; ‘Performance Char- 
acteristics of the Grain Combine in Barley,” 
by J. R. Goss and R. A. Kepner, University 
of California, Davis; ‘Seed Harvesting 
Research in Oregon,” by J. E. Harmond, 
ARS, Oregon State College; “Seed Harvest- 
ing Research in the Southeast,” by J. K. 
Park, ARS, Clemson Agricultural College; 
and ‘Grape Harvester Research,” by L. H. 
Lamouria, A. J. Winkler, and C. R. Kaupke, 
University of California, and G. H. Aber- 
nathy, New Mexico A & M College. 

The vice-chairman of the Power and 
Machinery Division, C. B. Richey, is to 
preside during the Wednesday afternoon 
meeting. M. W. Forth and C. S. Morrison, 
Deere & Co., will discuss a paper on one- 
man baled hay harvesting; Kurt Hain, Insti- 
tute for Agricultural Research, Braun- 
schweig, German Federal Republic, is to 
present a paper on controlling the depth of 
hitch-mounted plows over uneven ground; 
B. A. Stout, Michigan State University, will 
give a paper on effect of soil compaction on 
emergence of sugar beet seedlings; and 
H. D. Wittmuss and L. W. Hurlbut, Uni- 
versity of Nebraska, will discuss minimizing 
cultural operations in corn and milo pro- 
duction. 


Soil and Water Program 


The Soil and Water Div‘sion has planned 
a program featuring a half-day session for 
each of its four groups and a_ half-day 
general session of the Division. 

Irrigation Group —E. H. Kidder, chair- 
man, will conduct the program for this 
group, Monday morning, December 16. The 
following topics will be covered: “Energy 
of Falling Drops from Medium Pressure 
Sprinklers,” by Paul E. Schleusener and 
E. H. Kidder, respectively, University of 
Nebraska and Michigan State University ; 
‘Performance Studies on Giant Type Irriga- 
tion Sprinklers,” by D. J. Brosz and J. L. 
Wiersma, South Dakota State College; 
“Mosquito Reduction by Agriculture,” by 
Sterling Davis, ARS, Chinook, Mont.; 
“Built-up Asphalt Linings for Irrigation 
Canals and Reservoirs,” by C. W. Lauritzen, 
ARS, Logan, Utah; and “Mechanized Soil 
Sampler with Offset Drive,’’ by M. E. Jen- 
sen, W.H. Sletten and R. L. Ochs, SWCRD, 
ARS, Southern Great Plains Field Station, 
Bushland, Texas. 


Hydrology Group—The vice-chairman of 
the group, E. C. Buie, will preside during 
this session on Monday afternoon. Papers 
on the design and performance of earth 
spillways, by P. M. Price, SCS, Temple, 
Texas; selecting the water year applicable 
to small agricultural watersheds, by D. L. 
Brakensiek, ARS, Coshocton, Ohio; selected 
intense storms in Little Sioux River sub- 
watersheds, by H. P. Johnson and R. K. 
Frevert, respectively, Iowa State College 
and Iowa Agricultural Experiment Station; 
and a method of determining average water- 
shed precipitation, by V. I. Myers, ARS, 
Reno, Nev., will be covered during this 
program. 

Erosion Control Group — Tuesday morn- 
ing, December 17, chairman Dwight D. 
Smith will preside over the meeting for this 
group. The program will open with a dis- 
cussion on conservation benches, by Austin 
W. Zingg, Watershed Technology Research 
Branch, ARS, Beltsville, Md. L. D. Worley, 
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SCS, Athens, Ga.; L. D. Meyers, ARS Pur- 
due University; and N. P. Woodruff, Kan- 
sas State College; will also present topics 
for discussion on, respectively, land smooth- 
ing for improved terrace alignment, develop- 
ment and use of a rainfall simulator, and 
influence of tillage on factors affecting wind 
erosion. 


Drainage Group — The program of the 
Drainage Group will be directed by the 
chairman, J. W. Borden, Wednesday morn- 
ing, December 18. The meeting will in- 
clude papers on drainage research in Colo- 
rado, by N. A. Evans and A. R. Robinson, 
respectively, Colorado State University, and 
ARS, Fort Collins, Colo.; underseepage con- 
trol for levees, by H. A. Sikso, U.S. Army 
Engineer District; the falling water table in 
tile drainage and factors affecting the rate 
of fall, by J. N. Luthin and R. V. Worstell, 
University of California, Davis; and en- 
gineering procedures and costs of land form- 
ing for eastern Virginia, by Phelps Walker 
and J. H. Lillard, Virginia Polytechnic 
Institute. 

Wednesday afternoon, December 18, a 
meet’ng is scheduled for the Soil and Water 
Division which will include the four 
groups. The chairman of the Division, K. H. 
Beauchamp, will open the session. Papers 
to be presented will include ‘Trends in 
Pond Water Use and Treatment,” by E. R. 
Baumann and T. L. Willrich, lowa State 
College; “Bench Leveling for Irrigation and 
Erosion Control,’ by J. T. Phelan, SCS, 
Lincoln, Nebr.; “Land Leveling for Drain- 
age and Irrigation,” by R. L. Phillips, SCS, 
Council Bluffs, lowa; and “Diversion Ter- 
races for Erosion Control and Drainage,” 
by F. R. Brower, Jr., SCS, Harrisburg, Pa. 


Farm Structures Program 


The opening session of the Farm Struc- 
tures Division, Monday morning, December 
16, will be conducted by S. S. DeForest, 
vice-chairman. The theme of the program 
is pre-engineered systems, buildings and 
equipment. W. H. Yaw, Farm Clinic, West 
Lafayette, Ind., will present a paper on 
some suggestions for combining engineer- 
ing, marketing and management in success- 
ful farming; J. D. Sykes, Ralston Purina 
Co., will discuss contract farming and its 
effect on buildings; R. M. Cleveland, 
Farmer Feeder Co., Cambridge City, Ind., 
will talk on the subject of how to milk 60 
cows per hour with the herringbone system; 
and F. P. Stephan, James Mfg. Co., Fort 
Atkinson, Wis., is to speak about a pack- 
aged laying house for the poultry industry. 

During the Monday afternoon meeting, 
Merle L. Esmay, chairman of the Farm 
Structures Division will preside and the 
theme is to be on farm building and equip- 
ment design specifications. Speakers will be 
H. J. Barre, consulting agricultural engi- 
neer; Norval Curry, Iowa State College; 
J. S. Boyd, Michigan State University; R. E. 
Eby, Rilco Laminated Products, Inc.; and 
J. O. Blew, Jr., USDA Forest Service, Madi- 
son, Wis. They will present papers, re- 
spectively, on developing structural requ‘re- 
ments for farm building design, farm build- 
ings design standards, farm fence specifica- 
tions, design criterion for glued laminated 
wood, and preservative treatment of wood 
for farm uses. 

A joint session with the Electric Power 
and Processing Division is scheduled for 


- Tuesday morning, December 17, with Gerald 


(Continued on page 822) 
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ARCHED ROOF MACHINERY SHED 


Every inch of this shed is usable space. There are no obstructing 
posts. The glued, laminated wood rafters save construction time, 
labor and materials. 


No. 3205 


ONE-STORY LAYING HOUSE No. 1458 


1000 hens can be easily cared for in this modern laying 
house. It features double-wall construction, insulated 
ceiling, automatic equipment, and an egg cooling room. 


MILKING PARLOR AND MILK HOUSE 


One man can milk 30 cows per hour in this modern, highly efficient 
milking parlor and milk house. The elevated milking stalls are 
arranged in a U-shape. 


No. 1005 


Ideas for Better Farming 


FROM THE WEYERHAEUSER 4-SQUARE FARM BUILDING SERVICE 


Above are illustrated three of the modern buildings 
in the Weyerhaeuser 4-Square Farm Building Service. 

Many agricultural leaders are finding in this Service 
helpful, practical building ideas that assist them in 
their work with farmers. The Service includes scores 
of plans for farm buildings, lumber-built farm equip- 
ment items, and modern farm homes. 

All of the buildings were structurally engineered 
by Weyerhaeuser engineers after working with agri- 


WEYERHAEUSER 


41-SQUARE 


Pre sooxs 


Mail coupon today—to help 
you plan new buildings that 
increase profits and also 
save chore time! 
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cultural experts as to the functional requirements 
of farm buildings. 

If you are interested in buildings that help increase 
farm income and save chore time, the complete Farm 
Service Book is ready for your inspection and use at 
the yards of dealers who sell Weyerhaeuser 4-Square 
Lumber. For a preview, the coupon below will bring 
you literature illustrating and describing some of 
the buildings in the Service. 


Weyerhaeuser Sales Company 
P.O. Box 5000, Dept. D-117, St. Paul 4, Minnesota 


© Modern Farm Buildings DC 22 Farm Homes 
0 Lumber-Built Farm Equipment 


Name 
(PLEASE PRINT) 


—— 


e Please send me the free booklets I have checked: 
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| MANUFACTURERS: 


Water Systems 


Barnes Mfg. Company—A 6-page folder 
covering operating features and applications 
for farm and home water systems aids in 
estimating water system requirements and 
the selection of proper equipment for a spe- 


cific application. It describes factors to be 
considered before an installation is made 
and lists essential farm and home water serv- 
ices, gives recommended capacities in gal- 
lons- per-day, based on plier ea of services 
desired, size of the family and type of farm 
contemplating a new or improved water 
system. 


(For more facts circle No. 1 on reply card) 


Polyethylene Pipe 


Bakelite Company — This brochure called 
Proved by Performance, No. 9516, describes 
the service provided by polyethylene pipe. 
Specifications for safe working pressures of 
standard wall pipe, adopted by the pipe in- 
dustry, are also outlined. 


(For more facts circle No. 2 on reply card) 


Maintenance Guide 


Caterpillar Tractor Co.— This 24-page 
booklet has color drawings of helpful hints 
for obtaining optimum service life from the 
company’s equipment. Written in narrative 
form it tells the story of how one tractor 
owner learned to keep his machine on the 
job with lower maintenance costs. Cartoon- 
type drawings help point out good main- 
tenance practices. 


(For more facts circle No. 3 on reply card) 


What makes load-holding 


LUGGING POWER 
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Note the progressive, High 
Torque build-up as indicated 
on the power curve for the 
Model VR4D Wisconsin V- 
type, 4-cylinder, 56 hp. engine. 
Here’s real load-holding Lug- 
ging Power! 


RPM. 


—— 


Basic engineering makes the difference .. . 


TORQUE performance. 


engine? 


TORQUE- INCH LBS. 


° 


° ° 
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in terms of HIGH 


All Wisconsin Heavy-Duty Air-Cooled Engines are engineered and 
built with a HIGH TORQUE FACTOR. The resulting operating 
characteristics are such that the torque will increase under reduced 
engine speed. The tendency for the increasing load to slow down 
the engine is resisted with a strong “holding force” and the engine 
will “hang on” and make a quick power recovery under conditions 


that would stall most engines. 


This load-holding Lugging Power is one of the important reasons 
why Wisconsin Engines are so well-suited to farm field service... 
service that calls for the best an engine can deliver. In addition, 
all Wisconsin Air-Cooled Engines are of heavy-duty design and 
construction in all details — including Stellite Exhaust Valves and 


Valve Seat Inserts... 


.for long engine life and low-cost maintenance. 


Dependable Air-Cooling at temperatures up to 140° F. give final 
assurance of ““Most Hp. Hours” of rugged agricultural equipment 


service under your conditions. 


You can't go wrong if you specify “‘Wisconsin Power"’ for your farm equipment. 
Write for Bulletin $-212. 


by as? 
"scons 
Aste NES 
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WISCONSIN MOTOR CORPORATION 


=) World's Largest Builders of Heavy-Duty Air-Cooled Engines 
MILWAUKEE 46, WISCONSIN 
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Meters for Liquid Propane, Butane 

Rockwell Mfg. Co. — An 8-page bulletin 
OG-412 which combines descriptions of 
the company’s liquid meters for measuring 
liquid propane, liquid butane and liquid 
propane-butane mixtures. It includes draw- 
ings to explain the dispensing system which 
is said to keep the product in a liquid state 
throughout metering. 


(For more facts circle No. 4 on reply card) 


Prototype to Finished Casting Catalog 


Wellman Bronze and Aluminum Co. — 
This catalog lists physical properties and 
conforming specifications for magnesium 
and aluminum alloys. It includes alloys for 
sand castings, permanent mold and rare 
earth alloys. 


(For more facts circle No. 5 on reply card) 


Engines in Action 


Kohler Company—An illustrated 28-page 
catalog which contains descriptions and 
specifications of models and variations in 
the company’s line of engines. It also in- 
cludes illustrations of applications of vari- 
ous models, such as lawn and garden equip- 
ment, snow removers, concrete vibrators, 
pavement rollers, and other types of equip- 
ment. 


(For more facts cirle No. 6 on reply card) 


Multi-Wall Foil Bags 


Reynolds Metals Co.—A brochure describ- 
ing aluminum foil-lined bags which are of- 
fered as a replacement for steel drums in 
the bulk shipping of many industrial and 
chemical products. It is pointed out that 
the Reynolds Metals Co. does not manu- 
facture the bags, but supplies aluminum 
foil to manufacturers of the new bag. 


(For more facts circle No. 7 on reply card) 


Rugged Castings for Rugged 
Road Builders 

Racine Steel Castings Co.—Folder No. 16 
is intended to be a time exposition of the 
place that steel castings will hold in the 
manufacture of the principal kinds of road 
building machines. Examples of steel cast- 
ings for typical road building machines are 
shown along with details of the process by 
which they are made. 


(For more facts circle No. 8 on reply card) 


Slide Chart 

Enjay Company, Inc. — A slide chart that 
aids in the selection of filler materials to be 
used with Enjay Butyl. It shows the com- 
bination of properties that are obtained 
with the use of 17 reinforcing and non- 
reinforcing filler materials, and two dif- 
ferent grades of Enjay Butyl. 


(For more facts circle No. 9 on reply card) 


Ball Bearings for Farm Implements 

New Departure Division of General Mo- 
tors Corp.—This 19-page booklet illustrates 
and describes different types of ball bear- 
ings the company manufactures for farm 
implements. Charts on dimensions and load 
ratings are also included. 


(For more facts circle No. 10 on reply card) 


Savings Stories 

Tinnerman Products, Inc. — This booklet 
Vol. 7 contains a series of case histories re- 
porting cost reductions provided by the 
company’s Speed Nuts. It describes and 
illustrates fastening applications. 


(For more facts circle No. 11 on reply card) 


Ratios in Metal Industries 

Dun & Bradstreet, Inc. — A study which 
presents 14 important ratios for 11 manu- 
facturing lines in the metal industries. An 
explanation of terms is also included. 


(For more facts circle No. 12 on reply card) 
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New Holland’s rugged 100-bushel spreader saves trips between barn and field 


Bigger loads mean more economical spreading 
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IME, more than ever before, is coming to be 

recognized as a critical factor in farm eco- 
nomics. Every minute that can be saved through 
the use of fast-working machines or by the adop- 
tion of time-saving materials-handling methods 
helps lower costs or raise production. 


In the matter of manure spreading, for example, 
farmers are finding they can cover more ground 
faster by replacing their 60- or 70-bushel spreaders 
with models that can carry a full 100-bushel load. 
A properly designed 100-bushel spreader pulls 
and maneuvers easily. Because of its bigger load, 
it saves trips between feedlot and field. The 
farmer gets his spreading jobs done sooner, and 
gains time to do other vital work. 


The New Holland 100-bushel spreader is built 
low to make loading easier, whether by hand or 
with power equipment. Only 42 inches high, it 
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can berun directly under barn cleaners or mechani- 
cal loaders. It is available in either ground drive 
or P.T.O. models. 


For larger farms, the New Holland 130-bushel 
spreader offers even greater economies. It cuts 
trips to far fields by half. It becomes a year-round 
3-in-one machine with the addition of optional 
forage sides and cross-conveyor attachment, which 
convert it into a self-unloading wagon and auto- 
matic bunk feeder. If you think you’d like to be 
a New Holland engineer and want to 
know more about us, please write /s 
New Holland Machine Company, ax GD. 
New Holland, Pennsylvania. 


NEw HOLLAND 


"First in Grassland Farming" 
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. . . Meeting Preview 
(Continued from page 818) 


Isaacs, presiding. Subjects to be discussed 
will cover grain drying with solar heat, by 
Fred Buelow, Michigan State University ; 
air distribution pattern from lateral ducts 
in grain storage structures, by D. B. 
Brooker, University of Missouri; converting 
present ear corn storage to shelled corn 
storage, by Duane Dahnert, Waterman Elec- 
tric Co.; air-meter, a product of conducting 
research on grain ventilation, by Tappan 
Collins, Stran-Steel Corp.; and accuracy and 
limitations of automatic controls for crop 
drying, by H. A. Cloud, Minneapolis- 
Honeywell Co. 

L. L. Boyd will preside at the Wednes- 
day morning, December 18, session. The 
theme will be on the standardization and 


A Clutch Plate—for Every Use 


ROCKFORD CLUTCHES are made with a wide variety of friction 
plates—to meet your specific needs exactly. Organic, metallic, 
segment or Morlife® cerametalic facings provide the right 
torque, wear and heat resistance characteristics. Cushioning 
arrangements minimize the effects of shock-load engagements. 
Dampeners blot out vibration and chatter. Pressure plates of high 
tensile strength resist centrifugal force of modern high speed 
engines. These ROCKFORD advantages wi'l help you select the 
right friction clutch for your particular needs. 


Gives dimensions, capacity tables and complete | 
specifications. Suggests typical applications. 


ROCKFORD Clutch Division BORG.WARNER 
1325 Eighteenth Ave., Rockford, Ill., U.S.A. 


Dl cies FOR THIS HANDY BULLETIN 


prefabrication of building units. Talks on 
the development of an all-steel farm build- 
ing for basic shelter, by J. Dewey Long, 
Stran-Steel Corp.; a new light-weight 
trussed rafter, by e i Nelson, G. W. A. 
Mahoney, and J. I. Fryrear, Oklahoma State 
University; cable and single slope wood 
truss design, by Merle L. Esmay, Michigan 
State University; testing and evaluating 
forces on full-scale building sections, by 
J. P. H. Mason, Jr., Virginia Polytechnic 
Institute; and trussed-frames for pole build- 
ings, by W. H. Friday, A. C. Dale, R. H. 
Perkins and S. K. Suddarth, Purdue Uni- 
versity, are to be given. 

A symposium on farm buildings plan 
services will be presented during the 
Wednesday afternoon program of the Farm 
Structures Division. Topics to be discussed 
are about the USDA farm buildings plan 


Heavy Duty 
Spring Loaded 


Oil or Dry 


Heavy Duty 
Over Center 


Speed 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, III. 
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service, by Wallace Ashby, AERD, ARS, 
Beltsville, Md.; the Midwest plan service, 
by J. H. Pedersen, Iowa State College; the 
Western plan exchange, by L. W. Bonnick- 
son, Oregon State College; state plan serv- 
ice, by R. L. Maddex, Michigan State Uni- 
versity; and the Kaiser plan service, by 
G. T. Facer, Kaiser Aluminum and Chem- 
ical Sales Co. 


Electric Power and Processing Program 

The theme of the Monday morning, 
December 16, electric power and processing 
program will be on instrumentation and 
quality control, with W. G. Buchinger, 
chairman, presiding. Papers will be pre- 
sented on instrumentation to measure light 
transmittance properties of agricultural 
commodities, by K. H. Norris, USDA, Belts- 
ville, Md.; cage poultry house operation, 
by Leonard Graham, Innes Co.; maintain- 
ing quality of high moisture grain in air- 
tight storages, by G. W. Isaacs, Purdue 
University ; a low-cost crop moisture tester, 
by B. C. Haynes, Jr., USDA, Athens, Ga.; 
and ground feed particles distribution, by 
R. C. Nicholas and C. W. Hall, Michigan 
State University. 

Dean L. Searls will preside at the Mon- 
day afternoon meeting and the theme will 
be feed handling. Subjects to be covered 
will be on efficiency of materials handling 
methods and labor requirements, by R. W. 
Kleis and D. E. Wiant, respectively, Uni- 
versity of Massachusetts and Michigan State 
University; feed handling systems analysis, 
by Ira J. Ross, Purdue University; and 
power requirements and capacities of auger 
elevators, by W. F. Millier and Gerald Reh- 
kugler, Cornell University. To close the 
session a panel discussion is scheduled to 
be presented on feed handling equipment 
components. 

A joint meeting with the Farm Struc- 
tures Division is planned for Tuesday 
morning, December 16 (see outline of pro- 
gram under Farm Structures Program). 

K. L. McFate will direct the session for 
Wednesday morning, December 18. The 
program will include talks on a practical 
approach to the farm wiring problem, by 
H. C. Grube, Northwestern Rural Electric 
Co-op; design requirements for underfloor 
heat brooding of pigs, by John Taylor and 
E. A. Johnson, Purdue University; criteria 
for proper water pump selection, by G. E. 
Trisler, The Deming Co.; our experience 
with 20-hp single-phase motors, by R. S. 
Crist, West Pennsylvania Power Co.; and 
experiences with pneumatic farm structures, 
by L. W. McConnell. 

The afternoon meeting will be presided 
over by W. G. Buchinger, chairman of the 
Division. Papers are scheduled to be pre- 
sented on biological activity in grain drying, 
hay in a day, poultry house cooling, 
low-cost quality hay, and selling 100 and 
200-amp services to farmers via field trips 
and demonstrations. The authors of these 
papers are, respectively, R. A. Saul and 
Frode Lind, J. B. Stere, R. C. Jaska, C. A. 
Weaver, and Owen Fordham. 


General Program 

A general program is scheduled to be 
held Tuesday afternoon, December 17. June 
Roberts, chairman of the Education and Re- 
search Division, will preside during the 
session. The first speaker’ will be the 
Honorable George D. Clyde, Governor of 
the State of Utah, who will discuss recla- 
mation and the agricultural surplus. Glenn 
Murphy of Iowa State College will speak 
on the applications of similitude theory to 
agricultural engineering research, and Henry 
E. Bent from the University of Missouri 
will report on fundamental research — pin- 
nacle or foundation. 
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WHERE POWER STEERING REALLY COUNTS 


—making the job easier for the man who rides a tractor 


Power steering is every bit as desir- 
able for farm tractors as it is for 
passenger cars—and for more and 
better reasons. 

By taking the tiresome muscle 
work out of steering, it makes tractor 
work not only an easier task but a 
far more efficient operation. 

For example, power steering elimi- 
nates wheel fight and shock even 
over the roughest ground; it permits 
the tractor to be controlled by sim- 
ply “pointing” where the driver 
wants it to go. 


Bendix 
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PRODUCTS 
DIVISION 


Also, short turns become an easy, 
one-hand job even when the tractor 
is standing still. 

Any way you look at it, power 
steering saves time as well as work, 
and that’s exactly why power steer- 
ing on farm tractors is destined to 
be the next step forward in farming 
efficiency. 

Bendix* Power Steering is a per- 
formance-proven product designed 
and engineered by Bendix, foremost 
producer of power steering and 
brakes for the automotive industry. 


South Bend, IND. 
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It is used with a conventional steer- 
ing gear and is adaptable to existing 
steering linkage, permitting tractor 
manufacturers to make production- 
line installations without costly or 
extensive engineering changes. 

Manufacturers interested in add- 
ing Bendix Power Steering to their 
present list of sales features are 
invited to write for further details to 
BENDIX PRODUCTS DIVISION, SOUTH 
BEND, INDIANA. *REG. U.S. PAT. OFF. 


Export Sales and Service: 
Bendix International Division 
205 East 42nd Street, New York 17, N. Y. 


823 


‘ 


§ = eee mr ee En 
a : 
Pe | ‘ 
# 2 & : 
le ; “ 
-: _& 
ma | s 
B ‘ . a @ \& 
3 a ‘ > \ a - Sy 
ey ' | ee cs: ae 
as — ie 
‘ re . ae ¥ 
be J  ——-. To 
al i CE = ( ——eee ' 
ae i a) Ke ee 4 
oa - a | UA aa | 
eile vie. _ PX a : fi OG ; ss 
ite re i Jag is _—— Siig ey vl ¥ Pi % ; : sities : } \ 7 i 
ae S| RR eer ae oe, f* > F ~¥ ae “a : oe 
bss th dt} are Ee ey ' 7 e 
hic: So ee. 5, Oe Af . > ae eee, ae ae 
bs ees 2 eee ¥ ‘ be EY eae). | i, i — + FN ——— ~ 
oe ar ty, Ce a > ae sgh - ha = Se ae 
= ct ke oe. ae Aas ee a 
ae ee Se ee: a ; ~ eal j Ree — - eg SS Ae ree a) ‘ 1 
as 4 a ah eee. | | aoe Oe ak: ie AAAS | G\\ ree 
a i ke bh ere, ei /._ 1 ae re oe nn ‘> \ re “Ve 
) 4 fF A >3 \ ) we ae ‘63 8° SUR GRAAN «3 8h SS 
et: Se EE | ph ee oe TH RAN.) Bl we 
on ae SO A ES | Bl ae ee Bers 7 -~A\ wmioc8 | 
= » IE ee EK tone & we" AA oO 
aes , aoe oS lee * oe a ED tin in oe ge — a St 
iL, oncecige > , oe es ~ am ~, 4 Pe 2 wal said n tae ag ee “ F: re By L = Pi & = ae _ oe 
ie eT ee ty ee re a 
“wee Sig Pe . Xa be } ie aged Ait eee Boy ai > \ ae. 4 “4 ie 
he Lae Nee hed me» | \ a4 : . saan 
ey gt Ba Oe Me _ >» @veen Oee .) ee > a eee 
a ane ot “4 3 dee oe on li > oo | ae tah Sa 1 Cee ro eee iy Vy E i aa : q 7 oe 
+ ote w ee . ee a ce dati he. ae eS TLS Be ) »” \ ip a Y fs v 
en ow # Me re. ast 7. ae? oaks , a en be ee aN ¥ 4 : ae e & Fg 
i a ae we J ee ae a: awe ee he pt mey " oe j i. +4 ¢ one ae 9 4 = we, eG re 
a -_ ° ¢ Pe pte oe. a ee oc ae ‘ k = ee Se me, aa Ae 4 eee ed #¥,. 
at a > J. rs 2 ae. . 4 . er ee tT ae 
eee | ew Ree a. 4, 
Begin a a eS a ’ = yee — gg ae ~ pS Sage ES - a ae F a yor’: 
Ce a & on he wd . ya jn %<y “a -. a a & a A; t bi tae. - b: 
a ale ae “a ~ ad ae Fae . — ey ? ‘ e 7 { : rom 
4 & : : <a ia ~~ rr “ead a ? ~ ze = ae SOR RE ESRI Te FE ES 
7 
ba 
as | ee 
Migs ee 
joo 
ceo 
Pa 
a AVIATION CORPORATION 
a oo : 
ee ee 
_ 


Circular Bead 


Open Seam - V-Seam Lock Seam 
Double Circular 
Double V-Seam Notched Seam Slotted Bead 


and Pierced 


Double Lock 


Notched, Grooved, Beaded O.D. Ball indented gcse pia 


Ball indented o.D. 


Tapered Ends fA 


Eccentric Shapes 


Rolled Split Steel Spacer Tubes 
in Great Variety and at Low Cost 


Used in hundreds of automotive, appliance, ais: “Eg 


farm implement and wheeled goods assem- 

blies, they save time, labor and costly 
materials. An economical substitute for iron t= 
pipe, tubing or machined parts, they are 
delivered ready for assembly, to exact dimen- Spacers can be furnished with brazed 
sions. A special catalog with design data is seams and we can braze spacers to other 
available, without obligation. Address: components, as shown here. 


FEDERAL-MOGUL-BOWER BEARINGS, INC., 11081 SHOEMAKER, DETROIT 13, MICHIGAN 
RESEARCH ¢ DESIGN * METALLURGY © PRECISION MANUFACTURING 


824 For more facts circle No. 71 on reply card AGRICULTURAL ENGINEERING * NOVEMBER * 1957 


ao ee 00 285 oe 
sl Q S G ie 
Ae are o 9o ©) ‘ 

: = FA Serrated Ends a 
| A | ' : ah 
? e | ; a 4 3 +) | i a 
ee j | ; | ' 4 |i a 
a e 
. Be 
ae ee » 


Solve Your Gift Problems 


Give something of lasting value, 
something to inspire and improve, 
something that will stand out as . 
YOUR thoughtful remembrance. 
GIVE A SUBSCRIPTION TO 
AGRICULTURAL ENGINEERING to 
your farmer friends, to your favor- 
ite library, to executives interested 
in engineering or agriculture. Mail 
the card at the right to place your 
order. Subscriptions are $5.00 in 
the USA, $5.50 in Canada, $6.00 
elsewhere. ASAE will send a let- 
ter to your honoree, in accordance 
with your instructions, giving de- 
tails regarding his gift and the 
name of the donor. 


LET US 
KNOW 
YOUR 
WANTS 


Do you want more data or 
other information on products 
or catalogs advertised or 
otherwise featured in this is- 
sue? Then fill out one of the 
two mailing cards at the right 
and drop it in the mail today. 


Our‘‘Reader Information Serv- 
ice” clerks will see that your 
wants are promptly trans- 
mitted to sources of materials 
requested. 


NN ESS SSS We SY ON SUP Care 
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cuecx GIFT SUBSCRIPTION TO AGRICULTURAL ENGINEERING 
[| I would like to send a GIFT subscription to AGRICULTURAL ENGINEERING to the person 


indicated below. I would like the subscription to begin with the .___________issue. 
Please write the recipient for me advising that this is a Christmas._™_,. Birthday.___—, 
other... gift. ($5.00 in USA; $5.50 in Canada; $6.00 elsewhere). 

My name is... 

i A ee ee Se 


I am an ASAE member and suggest that membership, including application form be sent 
to the name and address below. 


Se 


I would like information about membership in the American Society of Agricultural 
Engineers including an application form. 


Name 
Position or title 

Address ((] Home or [) Business) 
City 
Employed by 
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Use the card below for free data on new products and the card 
above for ordering a gift subscription to AGRICULTURAL ENGI- 
NEERING or for requesting information about membership in ASAE. 


Kindly have mailed to me, without obligation, more information 
about items in this issue indicated by the numbers circled below: 


NOVEMBER 
1957 


escent ns Please print or type your name, efc., below ieee mcm 


Your name... 


neve seme eecereee: 


Your position or title___ 
Name of employer_....... 
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5 LC eee = Wenn nen een 
New Products, New Catalogs, and Advertisements in AGRICULTURAL ENGINEERING 
1 1 21 31 41 51 61 71 81 91 
2 12 22 32 42 52 62 72 82 92 
3 13 23 33 43 53 63 73 83 93 
4 14 24 34 44 54 64 74 84 94 
5 15 25 35 45 55 65 75 85 95 
6 16 26 36 46 56 66 76 86 96 
7 17 27 37 47 57 67 77 87 97 
8 18 28 38 48 58 68 78 88 98 
9 19 29 39 49 59 69 79 89 99 
10 20 30 40 50 60 70 80 90 100 


#7 Postage Stamp ¥ 
Necessary 

a If Mailed in the 

> United States 42 


7 Will Be Paid ¥ 


by 
= Addressee 


BUSINESS REPLY CARD 
First Class Permit No. 1 St. Joseph, Mich. 


AGRICULTURAL ENGINEERING 
P.O. Box 229 
St. Joseph, Michigan 


Oe OOO ea eee eS HSS SE RSS SS ee 


Sa ee ee a ae | J 
Fe 
ane ' 
ety t 
‘oe ' 
nese ' 
te ’ 
‘ sae ' 
rage i 
vi he t 7 
eae 1 : 
ah ' 
Be ! 
Wie ' 
Be § 
bat & 
Pt ' 
aie ! 
pias ' 
Big r O_O 
Shee ‘ 
> ee t 
pane i g 
ees ' . 
ae ae 1 
‘ ; 
eae i ene llegneatlesnaeiniaiomersiobpenleinanestonenn-ammnmisiisinniaiipaensinloaciaresilippieniinetitiih 
iy a ee 1 
Sd ' 
; ' 
ae a 
ay ' -------------------——__---___-----------------------—------- 
. t se Re eS 
eee 1 
Ties t ee ee ae Pe >See senewe SAE Ree x 
fay eee ’ 
ata r 
anraty ' 
vera ! 
ae i 
jertes i 
zs ' 
Sg 
idiot ] 
a H 
an : PS ile simi scocebentdaitihdl 
ie t ena A nn en nn en nent 
eas ‘ 
| | Sa eae 
ate ' 
cee ! 
os ' 
ee i) 
‘a { 
Brig 1 
ft ! | 
“3 + 
ae ‘ 
a H . 
z 4 
ye 1 
; 1 
i : 
a, ‘ 
Be i | 
dee ' 
Peri: i 
c ' eo ee ee ee ee ee ee er ee ee ee ee ee ee eee eee eee ee ee ee ee ee ee ee ee ee ee ee ee eee 
i porte ccc cose 
a me — Rs Say No ae: 
- Se eee i s 
hos a 
se anna 
Ae soa 
a aR 
a 
oY iss 
ae F SAREE 
ne) SP a 
a armen 
ne maaan 8 
cae : ™  sesroetwese 5. 1 


pe Postage = 
7 Will Be Paid ¥ 


by 
Addressee 


BUSINESS REPLY CARD 
First Class Permit No. 1 St. Joseph, Mich. 


American Society of Agricultural Engineers 
P.O. Box 229 
St. Joseph, Michigan 


Use the card below for free data on new products and the 
card above for subscribing to AGRICULTURAL ENGINEERING, 
or for requesting information about membership in the ASAE. 


ay §6=Postage ‘aq 
7 Will Be Paid ¥ 


by 
pa Addressee 


BUSINESS REPLY CARD | 


First Class Permit No. 1 St. Joseph, Mich. 


LOS 
ARR IE 
SRE 
MRE 
AGRICULTURAL ENGINEERING pion seer 
acini 
P.O. Box 229 Gauums 
SRB . 
St. Joseph, Michigan Sloe 
RRC 
| ERT 
PORE 
RR RC 
Reader Information Service —— 
ee 
aetna 
Kindly have mailed to me, without obligation, more information NOVEMBER 
about items in this issue indicated by the numbers circled below: 1957 
neem ee ene Please print or type your name, etc., below ia necc mnnate 
SLOT SED Meee Rae m2 EM Oc: SSSR Se SE GES cal 
pe | SERS ELT 5 SION Rr SOE OAL, OO” BEER AE Mane Stel poietic 
RG an Ol CE, 
ee FR RN NS kee eee inion alectiteegp til cinniadlapintdcshadaea 
tS SE Te MN mee) 2 Soden shy 6 eer cter st Cea NW 
New Products, New Catalogs, and Advertisements in AGRICULTURAL ENGINEERING 
1 11 21 31 41 51 61 71 81 91 
2 12 22 32 42 52 62 72 82 92 
3 13 23 33 43 53 63 73 83 93 
ob 14 24 34 44 54 64 74 84 94 
5 15 25 35 45 55 65 75 85 95 
6 16 26 36 46 56 66 76 86 96 
7 17 27 37 47 57 67 77 87 97 
8 18 28 38 48 58 68 78 88 98 


6 ) 29 99 


If you are not a member of the 
American Society of Agricul- 
tural Engineers and want (1) 
to subscribe* to AGRICULTURAL 
ENGINEERING or (2) to receive 
information about ASAE mem- 
bership—or if you are a mem- 
ber of ASAE and want to 
propose the names of one or 
more prospective members — 
then simply fill out and mail 
the card at the left. 

(*Nore: A subscription to AGRICUL- 


TURAL ENGINEERING is included in the 
annual dues of each ASAE member.) 


LET US 
KNOW 
YOUR 
WANTS 


Do you want more data or 
other information on products 
or catalogs advertised or 
otherwise featured in this is- 
sue? Then fill out one of the 
two mailing cards at the left 
and drop it in the mail today. 


Our‘Reader Information Serv- 
ice” clerks will see that your 
wants are promptly trans- 
mitted to sources of materials 
requested. 
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The good name of your machine * TRADE 4 . .. and quality should be your first 
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— No. 163 self-propelled windrower uses Link-Belt roller chain and sprockets and flexible couplings. 


Be sure you specify drive and conveyor chain with 


the quality your design deserves 


Use LINK-BELT chain... built to 


top farm machine standards as 
determined by field and lab tests 


INK-BELT’S recommendation of the best drive or 
conveying chain for your machine is based on 

experience gained in field tests under actual working 
conditions. And Link-Belt is in the best position to make 
unbiased proposals because our line of chain, sprockets 
and attachments is complete. Horsepower, loading, = ; 
speed, impact—every requirement can be met to enable pg Pm ae g Rdg mony hevenen 
your machine to maintain rated performance and effi- inspections safeguard tolerance and finish of every link of 

A : s chain. With these extensive facilities, Link-Belt has ample ca- 
ciency throughout its life. pacity to meet your production schedules. 

Yes, Link-Belt’s unmatched facilities, experience and 
services are your best assurance of quality chain, 
properly applied. Next time you’re considering a drive 
or conveyor application, our chain specialists will be 
glad to work with your engineers. For facts and prompt 
service, call your nearby Link-Belt office. 


LABORATORY CONTROL — Every chain bearing the Link- 
Belt trade mark meets rigid uniformity speci- 
fications. Our modern laboratory continuously explores new 
refinements to increase chain life. It is located at the world’s 
largest plant manufacturing drive and conveying chain. 


COMPLETE LINE of agricul- 
tural chains, sprockets and 
attachments permits cost- 
saving specialization — of- 
fers the right chain for all 
conveyor and drive needs. 


14,613 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To 

Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 

aaaeoey Branch Stores and Distributors in All Principal Cities. Export 

New York 7; Canada, Scarboro (Toronto 13); Australia, 

Marrickville (Sydney), N.S.W.; South Africa, Springs. Representa- 
tives Throughout the World. 
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Which of these 
ACME Precision 


CHA 
DRIVES 


will 

help you 
drive it 
better? 


Here are just a few of the many 
chain drive positions that are : fF 
unsurpassed for power transmission Be 
efficiency. Which do you figure 
would give you the greatest ple aS 
efficiency, lowest economy and cle * See 
longer-life dependability for ks = aaa 

your application? ae 


To be absolutely sure, let our 
staff of highly skilled engineers 


help you find the best answer. a 

They are always ready to assist 

you in obtaining the most Meiers 
desirable solution to YOUR ae. 


power transmission problem. 


With over 30 years of scientific wat Baek 
research, precision chain manu- ES 
facturing skill and installation hice cea aan ciel 
experience, our engineering staff eee ote 
has helped solve hundreds of 
tough-to-crack power transmis- 
sion problems. 


Contact your local Industrial 
Distributor anytime you need 
“any” kind of immediate 


Acme Chain service. - eeameanlie 
Write Dept. 9-] | 4. 
for new 100-page fran 


illustrated Catalog, i eee. 
including new en- ‘ 
gineering section 
showing 36 
methods of chain 
adjustments. 


COMPLETE LINE OF ROLLER CHAINS AND SPROCKETS * DOUBLE PITCH CON- 
VEYOR CHAINS ¢ STAINLESS STEEL CHAINS ¢ CABLE CHAINS ¢ FLEXIBLE 
COUPLINGS ¢ STANDARD AND SPECIAL ATTACHMENTS 
For more facts circle No. 87 on reply card 


sO emocrsiiP 
_APPLICANTS 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Alexander, Carl A.—Asst. farm elecn. engr., 
Wisconsin Electric Power Co., Racine, 
Wis. (Mail) 2415 Delaware Ave. 

Anderson, Sidney E.—Engr., John Deere 
Des Moines Works, Engineering Dept. 
Bldg. 8, Des Moines, Ia. 

Backus, Donaid A.—Instr., agr. eng. dept., 
State College of Washington, Pullman, 
Wash. 

Barnes, John C. — Patent examiner, U.S. 
Patents Office, U.S. Dept. of Commerce, 
Washington 25, D.C. (Mail) 2816 31st 
a. om. 

Choat, Lyle L. — Proj. engr., International 
Harvester Co. (Mail) P.O. Box 39B, 
R.R. 2, Naperville, Ill. 

Coffman, David R.—Sr. eng. aide, irriga- 
tion dept., University of California, Da- 
vis, Calif. (Mail) 592 E. 10th St. 

Davila, Rene O.—Res. asst., agr. eng. dept., 
University of Puerto Rico (Mail) P.O. 
Box 1105, Mayaguez, Puerto Rico 

Eby, Harry J. Jr. — Agr. engr., AERD, 
USDA, Plant Industry Station, Beltsville, 
Md. (Mail) 5904 67th Ave., Riverdale. 

Forsyth, Warren—Sales mgr., irrigation div., 
R. M. Wade Co., 1919 N.W. Thurman, 
Portland, Ore. 

Frost, Duaine H.—District zone mgr., Inter- 
national Harvester Co. (Mail) 619 6th 
Ave., Lewiston, Ida. 

Gillis, Benton T.—Test engr., International 
Harvester Co. (Mail) 610 N. Washing- 
ton St., Naperville, Ill. 

Hatch, Bonnie M.—Rep., Louisiana Power 
& Light Co., Winnsboro, La. 

Hetzroni, Gad — Res. engr., Israel Farm 
Machinery Institute, Haifa, Israel (Mail) 
P.O. Box 4909 

Hoeksema, Joe H.—Engr., John Deere Des 
Moines Works, Des Moines, Ia. (Mail) 
4043 40th St. 

Hoffman, John E. Jr. — Jr. engr., John 
Deere Spreader Works, East Moline, Ill. 
(Mail) 3720 10th Ave. Ct., Moline, Ill. 

Howell, Richard A.—Territory mgr., John 
Deere Plow Co., Portland, Ore. (Mail) 
119 Okanagan, Wenatches, Wash. 

Immesoete, Arthur J. — Sr. engr., John 
Deere Planter Works, 501 3rd Ave., Mo- 
line, Ill. 

Jensen, Clarence D.—Principal vocational 
instr. and head, agr. mech. dept., Fresno 
State College, Fresno, Calif. (Mail) 4949 
N. Wishon Ct. 

Johnson, Edward M.—Engr.-in-charge, Fibre 
Products Laboratory, Line Material In- 
dustries, 12th and Madison Aves., South 
Milwaukee, Wis. 

Johnson, Herbert C. — Sales mgr., John 
Deere Planter Works, 501 3rd Ave., Mo- 
line, Ill. 

Johnson, John H.—Watershed conservation- 
ist, SCS, USDA, P.O. Box 1898, Fort 
Worth, Texas 

Johnson, Warren E. — Engr., John Deere 
Des Moines Works, Eng. Dept. Bldg. 8, 
Des Moines, Ia. 

Kautz, Harold M. — Watershed planning 
spec., SCS, USDA, Fort Worth, Texas 
(Mail) 4217 Lovell 

Kuhnen, Leo H.—Engr., Massey-Harris-Fer- 
guson Co., Ltd. (Mail) 159 Kolnerstr., 
Koln-Westhoven, Germany 

(Continued on page 830) 
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agging, burlap of the Hunterdon G.L.F., Flemington, N. J. Our men can work faster loading and un- 


bags have more ‘give’ and can be dragged “We like the bag that doesn’t have to be loading with burlap bags that are easy to 
around,” says Donald Washburn, Manager handled gently and stacks without slipping. grab and can be tossed without bursting. 


Besides feed, we sell seed in burlap, too. _—‘ This is grist that our dairy farmers have the farmer and he likes to get his supplies 


See what a neat, strong package this bag of brought in which we have ground and in the bag that’s tough; and, thanks to our 
seed oats makes. No tearing—no spilling. mixed with molasses. We’re here to serve return bag system, is the most economical.” 


Says Henry Bundt (left), poultryman of Lebanon, N. J., “I get my feed at the 
Hunterdon G.L.F. in burlap bags. Then I return the empties and get credit for 
each. Our feed bags are tossed in the truck, dragged around and carted out to 
the chicken houses. Burlap bags can sure take rough handling.” 


For operating efficiency burlap bags save time and trouble. For 
economy, a return bag system is the key to lower feed costs. If there 
is no return bag plan in your area write to The Burlap Council, 
122 East 42nd Street, New York 17, N. Y. 


Published by THE BURLAP COUNCIL of the Indian Jute Mills Association 
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. .. Membership Applicants 


(Continued from page 828) 


LaPlue, Lawrence D. Jr. — Instr. of agr. 
eng., Louisiana Polytechnic Institute 
(Mail) 1117 Carey St., Ruston, La. 

Larson, Floyd D.—Engr., North Central En- 
gineers, James, N. D. (Mail) P.O. Box 
987, Minot, N. D. 

Lichti, Robert W.—Engr.-in-training, Cater- 
pillar Tractor Co. (Mail) 213 Radisson 
Rd., Marquette Hts., Pekin, Ill. 

Mickelson, Rome H. — Agr. engr., ARS, 
USDA, P.O. Box 806, Grand Forks, N.D. 

Mielock, Philip J. — Grad. student asst., 
Michigan State University, East Lansing, 
Mich. (Mail) 1019 B Birch Rd. 

Miller, Howell M.—Rural sales rep., Loui- 
siana Power & Light Co., Hammond, La. 
(Mail) P.O. Box 158 BB, R.R. 2 

Mitchell, J. Kent—Agr. engr., SCS, USDA, 
Marion, Ia. (Mail) Indian Acres Trailer 
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Park, 8601 Dyer St., El Paso, Texas 

Morrison, Howard E. — Agr. engr., SCS, 
USDA, P.O. Box 504, Orangeburg, S. C. 

Onulak, Eugene W. — Chief engr., Locke 
Steel Chain Co., 1230 Sabine St., Hunt- 
ington, Ind. 

Ortegon, Luis J. R.—Olarte Oapina Arias 
and Payan, Bogota, Colombia, S. A. 
(Mail) Diagonal 60 No. 21-58 

Osmaston, R. S.—Des. engr., Sir Alexander 
Gribb and Partners, Toronto, Ontario, 


Canada (Mail) Lowfold, Wisboro’ 
Green, W. Sussex, England 
Parker, W. Russell — Architect, AERD, 


USDA, Plant Industry Station, Beltsville, 
Maryland 

Person, Nat K. Jr.—Grad. training, Allis- 
Chalmers Mfg. Co., Independence Works, 
Independence, Mo. (Mail) 2708 S. Ap- 
pleton 


Piekos, Josef J. Jr. — Owner-operator, 
Cheshire, Mass. (Mail) Adams, Mass. 


Phone Van Buren 6-0800 


AMERICAN 


SPRING & WIRE 


SPECIALTY CO. 


i 


Manufacturers of All Type of Coil and Flat 
Springs, Wire Forms, Single and Double Rake 
Teeth and Light Stampings 


816-848 N. SPAULDING AVENUE 


CHICAGO 51, ILL. 


For more facts circle No. 83 on reply card 


830 


El eye 


Powrie, William D. — Asst. prof., agr. eng. 
dept., Michigan State University, East 
Lansing, Mich. 

Rice, Robert E.—Agr. engr., TVA, P.O. 
Box 401, Tupelo, Miss. 

Steed, Glenn L.— Soil classification spec., 
Irrigation Extension, Alberta Department 
of Agriculture, Lethbridge, Alberta, Can- 
ada (Mail) 3113 11th Ave. S. 

Stevenson, Paul N.—Assoc. prof., agr. eng. 
dept., Kansas State College, Manhattan, 
Kans. 

Tanis, Dale R. — Draftsman, International 
Harvester Co., East Moline Works 
(Mail) 2230 11th Ave., Moline, III. 

Thompson, Victor J. — Plant production 
engr., McMillen Feed Mills, Central 
Soya Co., Inc., Marion, Ohio (Mail) 
352 S. Main 

Tyler, Carrol L.—Asst. irrigationist, agr. 
eng. dept., University of Idaho (Mail) 
309 4th St., South, Rupert, Ida. 

Uy, Juan B.—Asst. superintendent of const. 
and instr. in agr. eng., University of 
Philippines, College of Agriculture 
(Mail) Agr. Eng. Dept., Cornell Univer- 
sity, Riley-Robb Hall, Ithaca, N. Y. 

Warren, Robert J.—Field engr., LeTourneau- 
Westinghouse Co., 2301 N. Adams St., 
Peoria, Ill. 

Williams, J. A.—Mgr., B and M Wholesale 
Co., Inc., P.O. Box 128, Caldwell, Ida. 
Wilson, Jack D. — Grad. asst., agr. eng. 
dept., Michigan State University, East 

Lansing, Mich. 

Wilson, Warden F.—Sales, Pittsburgh Forg- 
ings Co., Coraopolis, Pa. (Mail) P.O. 
Box 36, Marietta, Pa. 

Zarkhi, Avraham—Res. engr., Israel Farm 
Machinery Institute, Haifa, Israel (Mail) 
Ein Harod, Israel 

Transfer of Grade 

Boving, Peter A.—Asst. spec., irrigation 
dept., University of California, Davis, 
Calif. (Associate Member to Member) 

Brooks, Lynndon A.—Proj. leader, agr. eng. 
dept., University of Wisconsin, Madison 
6, Wis. (Associate Member to Member) 

Brown, Kenneth E.—Engr., John Deere Wa- 
terloo Tractor Works, Waterloo, lowa 
(Mail) 4215 Hillside Drive, Cedar Falls, 
Iowa (Associate Member to Member) 

Burford, James B.—Hydraulic engr., proj. 
leader, ARS, USDA, agr. eng. dept., Vir- 
ginia Polytechnic Institute, Blacksburg, 
Va. (Associate Member to Member) 

Campbell, Joseph K.—Designer, New Hol- 
land Machine Co. (Mail) P.O. Box 91, 
New Holland, Pa. (Associate Member to 
Member ) 

Eaton, William C.—Design engr., Midland 
Steel Products Co., Owosso, Mich.( Mail) 
6500 Collins Rd., R.R. 1, Henderson, 
Mich. (Associate Member to Member) 

Goolsby, Harold B.—Ext. engr., Georgia 
Agricultural Extension Service (Mail) 
202 Gran Ellen Drive, Athens, Ga. (As- 
sociate Member to Member) 

Hamilton, J. R.—Head, agr. education dept., 
East Texas State College, Commerce, 
Texas. (Affiliate to Associate Member) 

Harms, Harold F.—Farm service rep., Brit- 
ish Columbia Electric Co., Ltd., P.O. Box 
670, Abbotsford, British Columbia, Can- 
ada (Affiliate to Member) 

Layer, John W.—Asst. prof., agr. eng. dept., 
Cornell University, Riley-Robb Hall, 
Ithaca, New York (Affiliate to Associate 
Member ) 

Monke, Edwin J. — Instr., agr. eng. dept., 
University of Illinois, Urbana, Ill. (As- 
sociate Member to Member) 

Shepstone, Clayton M.—Sales engr., Me- 
chanics Universal Joint Co., 2020 Harri- 
son, Rockford, Ill. (Associate Member to 
Member) 

Wallace, Reynolds E. Jr.—Vice-pres. and 
mgr., Wallace Pump and Supply Co., 
Inc., P.O. Box 717, Brundidge, Ala. (As- 
sociate Member to Member) 
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No. 19 
PTO driven, the giant 
ot New Idea spreaders. 


PTO driven, with clutch 
tor easy cleanout. 


No. 17 

America’s most popular & 

j round driven spreader. 
4: 


For tractor or team. Steel tle 
wheels or rubber tires. a és 


. va 

Vo Bit, = La 

eg 
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No. 18 
Low priced—high quality 
spreader, 


You COULDN'T THINK OF A MORE COMPLETE LINE TO 
MEET THE VARIED NEEDS OF YOUR CUSTOMERS THAN THESE 


AWlEw [PEA spreaders! 


Only NEw IpEa offers five models—PTO or ground driven—capaci- 
ties from 70 to 125 bushels—a wide range of prices. 


All of them give top performance under a wide variety of field 
conditions—proven by extensive on-the-farm testing—further 
proven by rugged torture track testing of the four newest models. 


Implement dealers know that more farmers prefer NEw IDEA, that 
year after year farmers buy more NEw IDEA spreaders than any 
other make. 


So, if you want more spreader business, LOOK at NEw IpEA—it 
offers you more sales and parts opportunities, more profit. 


WEw [DEA FARM EQUIPMENT COMPANY 
+ eeeeey "-.- -.COLOWATER, OHIO Dept. J-117 
DIVISION Aveo DISTRIBUTING CORPORATION 
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PERSONNEL SERVICE BULLETIN 


Note: In this bulletin the following listings 
current and previously reported are not repeated 
in detail; for further information see the issue 
of AGRICULTURAL ENGINEERING indicated. ‘‘Agri- 
cultural Engineer’’ as used in these listings is 
not intended to imply any specific level of 
proficiency or registration as a_ professional 
engineer. Items published herein are summaries 
of mimeographed listings carried in the Person- 
nel Service, copies of which will be furnished 
on request. To be listed in this Bulletin, re- 
quest form for Personnel Service listings. 


POSITIONS OPEN—JUNE—O-189-729, 170-730. 
AUGUST—O-183-734, 196-735, 248-736, 255-737, 
259-738, 265-739. SEPTEMBER — 0O-267-741, 
267-742, 267-743, 267-744, 281-745, 292-746, 
264-747, 264-748. OCTOBER—O-272-749, 334- 
750, 334-751, 339-752, 339-753, 336-754, 314-755. 

POSITIONS WANTED—JUNE—W-186-11, 171-12, 
180-13, 190-14. JULY—W-193-15, 192-16, 238- 
17. AUGUST—W-206-18, 254-22, 239-23, 256-25, 
261-26. SEPTEMBER—W-278-27, 276-28, 262- 
29, 288-30, 296-31, 286-32, 299-33, 290-34. 
OCTOBER—W-289-35, 326-36, 335-37, 331-38, 
340-39, 341-40, 301-41, 297-42. 


NEW POSITIONS OPEN 

PRODUCT ENGINEERS to design frameless, 
rigid-frame and truss-type prefabricated steel 
buildings with a leading manufacturer in Mid- 
west. Age, about 25. BS deg in agricultural 
engineering, with major in farm structures. No 
previous industrial experience required. Prefer 
writing ability and interest evidenced by past 
activity. Desire to work in structural design. 
Company practices policy of ‘‘promoting from 
within.’’ Salary $500 per mo. O-350-756 


SALES ENGINEER to call on customers in 
railroad, hignway ard heavy construction mar- 
kets to sell metal drainage structures with a 
leading midwestern manufacturer. Initial year 
in training program at home office in Midwest. 
Could then be assigned to any section of U.S. 
Age, about 25, BS deg in engineering. No ex- 
perience required. Must be personable, aggres- 
sive, and interested in sales work. Future 
military obligations not necessarily an obstacle. 


Company ‘‘promotes from. within.’’ Salary 
$475 per mo. O-350-757 
AGRICULTURAL ENGINEERS, also me- 


chanical and electrical engineers, (several) for 
work in product research, design and develop- 
ment of farm tractors and construction equip- 
ment. Advanced design, product design, design 
analysis, research, stress analysis vibration, 
lab and field testing. Large manufacturer. 
Midwest locations. Age 24-40. BS or MS deg 
in agricultural, mechanital or electrical engi- 
neering, with mathematics through calculus, 
and machine design courses. Farm background 
and design and test experience desirable but 
not essential. Ability to work with others, and 
interest in work on farm tractors and con- 
struction equipment. Variety of opportunities 
for advancement, on proof of ability to assume 
increased responsibilities. Salary cpen. O-360-758 


ENGINEERING SCIENTIST for mechanical 
laboratory research and development on en- 
gines, farm power, power transmission and 
road building equipment with large manufac- 
turer in Midwest. Age, under 30. MS or BS 
deg in agricultural or mechanical engineering. 
No experience required. Creative mind, with 
interest in research. Opportunity to advance in 
expanding central research laboratory activity 
of the company. Salary open, with provision 
for cost of living bonus. O-369-759 


ENGINEERS for flood control, water re- 
sources and related work with natural resources 
council of a midwestern state. BS or MS deg 
in civil, agricultural or hydraulic engineering, 
with experience in water resources or hydraulic 
engineering work. Physical capacity for field 
work. Good opportunity for advancement. 
Salary $5700-7500. O-362-760 


TECHNICIANS to maintain and direct me- 
chanical field units in Republic of Ghana, 
Africa. Age, 30-55. Deg in agricultural engi- 
neering, or in agriculture with emphasis on 
engineering or soils. Experience 5 to 8 years. 
Ability to work with underdeveloped people. 
Salary $6000-7500 base plus 25 percent overseas 
differential. Increases possible on 6-month 
basis. Housing free. O-379-761 


AGRICULTURAL ENGINEER for methods 
improvement work with large agricultural pro- 
ducer in Central America. Includes surveys of 
needs and establishing programs and projects 
for methods improvement on farms and ship- 
ping facilities. Age, 35-45. Graduate agricul- 
tural or industrial engineer. Experience in 
materials handling, methods engineering, or 
mass-production of agricultural products. Good 
executive, intelligent, persuasive, aggressive, 
and capable of growth. Unlimited opportunity. 
Salary, excellent. O-380-762 


NEW POSITIONS WANTED 


AGRICULTURAL ENGINEER for sales en- 
gineering in power and machinery, farm struc- 
tures, or irrigation and crop drying equipment 
with manufacturer or distributor, preferably in 
South. Will travel. Married. Age 25. No 
disability. BSAE, 1954, University of Arkansas. 
Farm background. Summer work experience 
with USDA, highway department, and construc- 
tion trades. Sales engineer on irrigation, crop 
drying, other farm equipment and steel build- 
ings, 2% years. Active commissioned service 
in USAF, in supervision of steel building and 
airfield construction. Available now. Salary 
open. W-337-43 


AGRICULTURAL METEOROLOGIST for 
development and/or operational work in appli- 
cation of meteorology to agriculture, any loca- 
tion. Married. Age 20. No disability. BSA, 
1953, California Polytechnic Institute. Certifi- 
cate of competency in meteorology, June, 1954. 
Expect MS deg in meteorology in August, 1958, 
University of California, Los Angeles. Active 
commissioned service in USAF, nearly 4 years, 
with experience as meteorologist. Available 
August, 1958. Salary $6000. W-320-44 


AGRICULTURAL ENGINEER for sales or 
management in power and machinery or soil 
and water field with manufacturer or distribu- 
tor, any location. Will travel. Married. Age 
38. No disability. BSA, University of British 
Columbia. Farm background. Farm equipment 
retail store manager, 3 years. Sales engineer 
2 years with wholesale distributor of marine 
and industrial engines, pumps and irrigation 
equipment. Wholesale distributor one year. 
Manufacturer’s agent 2 years. War service in 
Air Force 5 years as flight engineer. Available 
January, 1958. Salary $6000. W-344-45 


AGRICULTURAL ENGINEER for engineer- 
ing sales or development in power and ma- 
chinery field with manufacturer or distributor, 
preferably in Midwest or Northeast. Will travel. 
BSAE, Michigan State University. Married. 


Part Name—Tractor Hitch 
Average Weight—12 pounds 


Material—C-1045 
Used on—Original equipment 


Age 32. No disability. Design and develop- 
ment of farm equipment 5 years. Territory 
manager for wholesale distributor of farm 
equipment over 2 years. War service nearly 2 
years as aviation cadet. Available on two 
weeks notice. Salary open. W-355-46 


AGRICULTURAL ENGINEER for design, 
development and research in power and ma- 
chinery with manufacturer or consultant, pref- 
erably in vicinity of Kansas City, Mo. Single. 
Age 34. No disability. BSAE, 1952, University 
of Missouri. Experience one year with SCS, 
over 4 years with consulting engineers in civil 
and municipal engineering fields. Registered 
professional engineer in Missouri. War enlisted 
service 2 years in Army. Available on 30 days’ 


notice. Salary open. W-356-47 
AGRICULTURAL ENGINEER for farm 
management, consulting or sales and service 


work in power and machinery, farm structures, 
rural electric or soil and water field with manu- 
facturer, distributor, consultant or farming 
operation, in South, Southeest, or Latin Amer- 
ica. Limited travel. Married. Age 33. No 
disability. BSAE, 1947, University of Florida. 
Farm background. Teaching 2 years. Land 
appraisal one year. Farm equipment sales and 
service one year. Agronomist with private in- 
dustrial organization 5 years. Navy commis- 
sioned service 3 years. Available on 30 days’ 
notice. Salary open. W-357-48 


AGRICULTURAL ENGINEER for design, 
development, research or sales in farm struc- 
tures or soil and water field with manufacturer, 
distributor, or consultant, in Northeast. Mar- 
ried. Age 24. No disability. BSAE 1955, Uni- 
versity of Massachusetts. Experience as USAF 
installations engineer 23 months. Available 
November 25. Salary open. W-342-49 


AGRICULTURAL ENGINEER for design, 
development, research, or service in power and 
machinery or product processing with industry 
or public service in Mountain West. Limited 
travel. Married. Age 30. No disability. BSA 
1953, Montana State College. Experience 3% 
years as bearing applications engineer specializ- 
ing in applications on farm equipment. Design 
experience on aircraft ground support and low- 
temperature jet fuel storage equipment. En- 
listed service in Navy 3 years. Available now. 
Salary open. W-291-50 


ENGINEER AND GEOLOGIST for develop- 
ment, research, teaching, writing, or manage- 
ment in development of water resources and 
soil erosion control, with public service, manu- 
facturer, or consultant. Any location. Married. 
Age 55. No disability. BS in Chemistry, civil 
engineering and geology, 1926, Colgate Univer- 
sity. MS in Geology, 1933, Cornell University. 
Extensive experience in geology, chemical engi- 
neering, and soils. Available on two weeks’ 
notice. Salary open. W-363-51 


AGRICULTURAL ENGINEER for sales, sales 
development, promotion or service work in power 
and machinery or farm structures, with indus- 
try or public service, preferably in Southeast. 
Married. Age, 33. Vision corrected by glasses. 
BSAE, 1957, Alabama Polytechnic Institute. 
Experience one year in contract land clearing 
and earth-moving; 3 years as farm manager; 
7 years pilot training. War enlisted and com- 
missioned service in Army Air Corps, 2% years. 
Available on 45 days notice. Salary open. 
W-371-52 


This closed die forged tractor hitch is designed to absorb the shock loads 
common in its use. The eye and shank are forged from one piece so that the 
part contains no welds. Forging this tractor hitch produces a part at mini- 
mum cost and a.part which can be varied in length to suit any specific 


application. 


Pittsburgh’s Forging Engineers specialize in the design of agricultural 
forgings. Let these Engineers design closed die forgings for your farm 


equipment. 
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Here’s “Profit-Planning” i 
beg 


in action! 2am 


AMES ABC SPRINKLER SYSTEMS, with the famous Ames 
Ball Coupler, are the most modern, economical revolving 
sprinkler systems on the market. Quickly converted to Tow- 
A-Line or Wheel-O-Rain mechanical move systems. 


ONLY AMES offers a complete line of irrigation equip- 
ment for all irrigation methods: sprinkler, furrow and flood. 
Backed by factory guarantees and service, and installation 
“profit-planning”—locally and nationally—since 1910. Write 
for details. 


“Profit-Planned” IRRIGATION SYSTEMS 


W.R.AMES CO. 


150 HOOPER STREET « SAN FRANCISCO 7, CALIF. 
Since 1910 Denver - Indianapolis - Tampa - Sydney, Australia 
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A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 
$9 .80 


Two or more 
$2.40 each 
Postpaid in U.S.A. 
Foreign postage extra 


THE ONLY binder that 
: opens flat as a bound 
ebook! Made of durable, 
ee am eee green imitation leather, 
nicely stamped on back- 
bone with the name of 


One copy 


Reg \CUN Ti LE 
e BROnt eh, 


, 


i 


journal and year and volume number, it will preserve 
your journals permanently. Each cover holds 12 issues 
(one volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


<<< eee = MAIL COUPON TODAY ™ 


THE SUCKERT LOOSE-LEAF COVER CO. 
11911 Grand River Ave., Detroit 4, Mich. 
Mail post paid ecccecccccrenesenenernnnnne Diners for Agricultural 


RE OEY | ann NT ae oe ee 
Will remit in 10 days or return binders. 


st a 2 J geet st 3 
NE EDO art a AD TS alk ME er tas Poel 


_- AONE cabaret NRHN Be 


1957 * NOVEMBER * AGRICULTURAL ENGINEERING 


For more tacts circie No. /4 on reply cara ovr 


So va 
nr 
= i 


a 
a —— oe 
* >see a EE 


ete § eee 


Young 


KEEPS EVERYTHING COOL 


UNDER THE HOOD 


Scorching heat creates ultra-tough conditions 
for this engine doing 2 jobs at once—pulling 
the rig and operating the PT.O. baler. 
YOUNG quality built radiators have the es- 
sential reserve capacity to keep the engine cool 
even when partially clogged by dust and chaff 
—the stamina to withstand the additional haz- 
ards of bone shaking going over the roughest 
ground. Conditions that would rapidly break up 
any radiator of inferior design or construction. 
These super strength YOUNG radiators have 
restraining core side baffles, corner web rein- 
forcing and many other exclusive structural fea- 
tures making them products of quality, readily 
accepted, relied upon and used by the nation’s 
leading farm equipment manufacturers. 


“WHERE QUALITY COUNTS” 


Write today to Dept. 297-L 

for catalog 148-A. Your inquiry 
is welcome and there is 

no obligation. 


foung 


RACINE, WISCONSIN 


| Cuedliie HEAT TRANSFER ENGINEERS 


' 


Executive Office: Rocine, Wisconsin, Plants at Racine, Wisconsin, Mattoon, IIlinois 
For more facts circle No. 76 on reply card 


833 


pe ee a ntl a | | 
4 Y oF pier” 
24 SN @. 
ee y e 
ois. 2a tS 10 
es a / > I 
ae MY naa nis se oe a, alae seater lbs i ee : = p \ 
oc alicia bt OS Te 
ee ea Pa 5 ee ee si Z .5 | 
eee Set SS did MO ali se —_! 
— PE cart SP gh dies — ———Y <a > —~— ve 
oo Rp at ee OT ee ee ~ = 
af pie eee ns  * CoP a >a a —h— | 
eae rs ts a SES eae od 8 ——— P lal oe i wy : HH. abd ene pF = 
s Pe peas ee te gy Ru res (a) 40 93 eS 
ee On ON ails eae ag RY) Ge? Al Ae q ti {* _ aes 
pew , ane Bret iis 3 << e : ‘ Ae) ign Pe ie a ~ 
i ee. Pe afin ca a FA Ney: Sercies 
pos > ete ee tn. f. al i be» amen ts 2 NS qq ae 4 = be a, ) =a . 
at i, - ee = Pe “Fe ee rT + Je ae 
Sa et, orcs : at call oe ee gh ak, be, ge sao, a ies SS Si ‘nite, Noes Bare ty 
ae ER ak gal 4S. SER" | ar 
ae a Oe Ft ating ice A ee SS: Saas —— i et Hy, | 
se a Ft s - 4 vier er leet et Ree, es Bet eo : , oo ae *e *eF Lng r rey 
eu 3 eee ae 
Bre J on ~ ot 3 a a "°° « 
AE % é Braid iat ee bp = tne AA 
a 9 Sapte og ae etre CG OSS 
i eee ie = oar say” ee ml 
a ae = eoprepremi erie etn t Paes ae Belts 
ae a ‘pee * ; ie WER Bn a wt ae 
zh ve eg hit Ge path OED Se Sa 
ee, A : eS a eae eo Py» ST > 9 ae 
Bas ee! ee ‘WS SS are. . 
eat oe ro ae Bo) eee 
5 oe : : raat itp e Ae 
ca ae 22 
ae ET ES 
ae a, ee 
tk 
te 
Re Re! hae: 
ee _ 
Mice , - 
. ee 
vig ee po ht) 
* : Be 
— ee an RADIATOR COMPANY 
Sere a 
Ri it, : i 
5 
a PO S—“C;SSSCCés | 


hee tek Con. 2 
American Spring & Wire Specialty Co. 830 _Link-Belt Company_____ 
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Catalog of Good Ideas! 


Order strong, versatile, low cost 
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perforated metal tom 
Standard Stamping’s 
NEW catalog! 


Use perforated metal on all farm equipment for 
etter 
«screens « guards « steps 
«seats «grilles «small parts 
Catalog shows hundreds of hole sizes and pat- 
terns, makes ordering easy! (For manufacturers 
only. ) Hf the equipment you manufacture requires 
perforated metal of any size, thickness or pattern 
Attach this ad to your letterhead for your free copy! 


STANDARD 
STAMPING & PERFORATING CO. 


3131 W. 49th Street, Chicago 32, Illinois 
Phone: HEmiock 4-6600 
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FARM 


Valuable 20-page illustrated reference catalog 
lists over 40 plans available from agricul- 
tural schools, Midwest Plan Service, Douglas 
Fir Plywood Association. All designs tested 
for efficiency, ease of construction. Write 
Douglas Fir Plywood Assoc., Tacoma, Wash. 
(Offer good in USA only.) 


PARTIAL CONTENTS: Hog Houses and 
Equipment e Cattle Feeders e Calf Shelters 
@ Poultry Houses and Equipment e Grain 
and Feed Bins e Nut Dryers ¢ Many Others. 


USE ONLY EXTERIOR [EXT-DFPA} 


Fir Plywood 


for all a construction 
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DIRT SEALED OUT 
GREASE SEALED IN 


With New Departure heavy duty disc bearings, the per- 
formance proved triple lip seals keep lubricant in bear- 
ings—dirt, dust and wear sealed out. 

Here is new bearing dependability . . . virtually service- 
free operation . . . for disc harrow buyers. Bearings are 
available with cylindrical or spherical outer rings, and 
square or round bores—outstanding examples of bear- 
ings engineered by New Departure to simplify mounting 
design and cut machinery costs. Remember, too, experi- 
enced New Departure sales engineers are always at 
your service. 
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Ring Widths + .005 


Outer 
Cc 


AS4508AD 


AS4508BD 
AS4509AD 1%” Square 
AS4511AD 12” Square 


AS4508ED 1"%” Round 


For easy, simple mounting in cast housings. Square or 
round bore. Prelubricated and sealed for life. 


DIMENSIONS — TYPE III — SPHERICAL O.D. 


Bearing No. Shoft Size I~ Spherical Width = .005 
0.0. +.005 
Outer 
Cc 
AS4508FC %" Square 1.312 


AS4508AC 
AS4508BC 
AS4511AC 


AS4508DC 
AS4509BC 


V” Square 
1%” Square 
1’%” Squore 


1%” Round 
1%” Round 


1.312 
1.312 
1.438 


1.312 
1.312 


Spherical outer ring for alignability in flange mounting, 
square or round bore, prelubricated and sealed for life. 
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HIS 


Send for complete details on 
Heavy-Duty Disc Bearings 


FORWARD FROM FIFTY 


NOTHING ROLLS L/KE A BALL 
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Disc jointer manufacturer switches to 
Timken® bearings with new “Duo-face” seal 


Wy 


Gets 2-way sealing, cuts 
assembly costs, saves space 


LREADY major implement manufacturers are 
switching to Timken® bearings with the new 
Duo-face seal, introduced only Jast August. This new 
seal does a better job because it seals two ways. It 
reduces assembly costs because it comes already 
assembled on the bearing inner race. And it also saves 


space because it adds practically nothing to the width 
of the bearing. How one manufacturer is using it on 
a disc jointer is shown at left. 


SEALS 2 WAYS. The new Duo-face is the only anti- 
friction bearing seal combining the advantages of an 
O.D. and a face type seal. One lip of the seal operates 
against the bearing housing bore, providing an O.D. 
seal. The other against the smooth, flat, hardened sur- 
face of the bearing cup face. 


CUTS ASSEMBLY COSTS. Pre-assembly of the seal on 
the cone eliminates mounting of the seal and bearing 
in separate operations. There are no special handling 
or assembly problems. No special tools or fixtures are 
needed. There are no extra installation costs. And 
when the bearing is removed from a machine there’s 
less chance of damaging the seal. 


SAVES SPACE. The new Duo-face seal takes up less 
space than conventional seals, permits more compact 
hub and housing designs. Yet it does not limit lubri- 
cant Capacity. 


PROVED PERFORMANCE. The Timken Company Duo- 
face seal has been field-tested and proved on tractor 
front wheels, implement wheels, disc jointers, disc 
plows, disc harrows, coulters, side delivery hay rakes 
and conveyor idlers. 


eae Pane 
S 


Timken bearings with assembled Duo-face seals are 
available in the following bore sizes: .7500”, .8437”, 
1.0000”, 1.2500”, 1.3750”, 1.5000” and 2.6875”. 
For information, call your nearby Timken Company 
sales engineer or write: The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian plant: St. Thomas, 
Ontario. Cable address: ““TIMROSCO”. 


NOT JUST A BALL (©) NOT JUST A ROLLER (T—) THE TIMKEN TAPERED ROLLER (> The farmer's 
! WW assurance of better 
BEARING TAKES RADIAL D AND THRUST —-(])~ LOADS OR ANY COMBINATION 2 ke design SE~ 


Roller 


TIMKEN “~ BEARING 
EQUIPPED 
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